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A study was conducted to determine the actual evapotranspiration of 
sweet corn in a warm, humid climate. Sweet com was grown in six lysimeters 
a t Louisiana Agricultural Experimental Station’s Ben Hur Research Farm 
located 6 km south of Louisiana State University, Baton Rouge, Louisiana. A 
water balance was measured over three corn growing seasons for the following 
three soil moisture regimes: No irrigation or drainage (SMR1); No irrigation 
but drainage as needed (SMR2); and irrigation or drainage as needed (SMR3). 
The average actual evapotranspiration from SMR1, SMR2, and SMR3 over 
three seasons were 192 mm, 202 mm, and 304 mm respectively. The 
maximum total actual ET under soil moisture treatm ent SMR3 was 352 mm. 
Irrigation increased actual evapotranspiration during a dry season.
Potential evapotranspiration was estimated using the Modified Penman 
model, Hargreaves model, Thomthwaite model, and evaporation pan. By 
comparing the potential evapotranspiration of these three models with pan 
evaporation based on monthly values, mean monthly values for the period Jan 
1981 - Sept 1990, it was concluded tha t Modified Penman model was the most 
reliable model for estimating potential evapotranspiration for Southern 
Louisiana. A pan coefficient of 0.92 was calculated with ± 0.032 std. error.
A crop growth stage coefficient curve for sweet corn was developed for 
Southern Louisiana. This curve did not differ significantly from the already 
published USDA-SCS curve 5 (1970). Actual evapotranspiration (ETucl) can be
determined a t any growth stage of sweet com by applying the following 
relationship:
ETact = 0.92 * Kc * Epan 
where Kc is crop coefficient, and
Epon is Pan evaporation in mm/day.
Irrigation significantly increased the growth (height), dry m atter yield 
(kg/ha) and marketable yield (number of ears/ha) during a dry season. Also, 
a linear relationship was found between the dry m atter yield (kg/ha) and the 
total actual ET (mm) which shows that dry m atter increased 57.32 kg/ha for 
each 1.0 mm increase in actual ET.
Chapter I 
INTRODUCTION 
Statem ent o f the Problem
Evapotranspiration (ET) is the sum of two terms, evaporation and 
transpiration. Evaporation is the water evaporating from adjacent soil, water 
surface, or from the surfaces of leaves of the plant. The evaporation of water 
into the atmosphere occurs from water bodies (oceans, lakes, and rivers), soil, 
and wet vegetation.
Soil Evaporation: Water evaporates from the soil surface a t rates comparable 
to evaporation from a free water surface so long as the surface is wet and the 
soil is not shaded by plants or mulches (Adams et al., 1976). Evaporation Es 
from a wet soil surface occurs during what has been called "first stage drying." 
"Second stage drying" begins when the soil surface becomes visibly dry. This 
generally occurs 1-5 days after irrigation or precipitation. During the initial 
portion of second stage drying soil evaporation rates are controlled by 
hydraulic properties, which determine the rate at which water will move 
through the soil and to the soil surface. During the latter portion of this stage 
most of the water evaporated at the soil surface moves through the soil in the 
form of vapor. "Third stage drying" begins when adsorptive forces a t the soil 
particle-liquid interfaces exert control over the evaporation rate ( as reported 
by Rosenberg, et al. 1983).
Dalton (1802), who generally receives credit for developing the first mass 
transport formula for evaporative flux, used the following expression for
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evaporation.
E = C (e0 - ea)
where
E = evaporative flux,
C = a constant, empirically determined, usually containing a wind speed 
term
e0 = saturation vapor pressure a t evaporation surface, in inches, and 
ea = actual vapor pressure in air above surface, in inches.
This vapor-pressure gradient has proved difficult to determine accurately 
because it needs the measurement of the saturation vapor pressure a t the 
surface of the evaporating material. Many variations of Dalton’s expression 
substitute vapor pressures based on the more easily measured air and water 
or air and moist soil temperatures (Mather, 1974).
Transpiration is the process by which water vapor escapes from living 
plants, principally the leaves, and enters the atmosphere. During the growing 
period of a crop, there is a continuous movement of water from the soil into 
roots, up stems, and out of leaves of the plants. A very small proportion of 
water absorbed by the roots is retained in the plants. If the rate of evaporation 
at the leaves exceeds the rate of absorption by the roots, wilting occurs and 
growth of the plant is impeded. When water changes from liquid to vapor and 
passes from plants into the atmosphere, 540 calories of heat are required for 
every cubic centimeter being converted from liquid to vapor. Hence, if heat is 
not available, transpiration ceases; and conversely, as available energy 
increases, transpiration increases. Heat can come from the soil, the plant, or
the air. The majority of heat used for transpiration, even over short periods of 
time, comes directly from the sun as radiant energy (Israelson, et al., 1962).
The amount of water lost by transpiration varies considerably from one 
plant species to another, largely in response to rooting depth and vegetative 
area. The "transpiration ratio," the quantity of water needed to produce a unit 
weight of dry matter, is often used to compare the transpiration by different 
species of vegetation (Mather, 1974). The relation of yield to transpiration 
(Hanks, 1974) is assumed to be 
Y/Yp = T/Tp
where
Y = dry m atter yield when water is limiting,
Yp = potential yield when T = Tp ,
T = transpiration and 
Tp = potential transpiration.
A knowledge of ET is necessary in planning and operating water 
resource development projects. Involved are problems of water supply, both 
surface and underground, and water management and economics of multiple 
purpose water projects for irrigation, power, water transportation, flood 
control, and municipal and industrial uses. It is also an important factor in 
negotiating compacts and treaties and in the litigation and adjudication of 
water rights of major river systems in which the welfare of people in cities, 
states and even nations is involved. Consumptive use data are essential for 
estimating water requirements for irrigation and safe yields of groundwater 
basins.
The amount of rainfall in Southern Louisiana, which has a warm, humid 
climate, fluctuates from year to year. During the growing season, the amount 
of rainfall often is not enough to meet the ET demand. Thus, irrigation water 
is often needed to meet the crop water requirement. Farmers, however, do not 
know when and how much to irrigate to meet crop needs. Waiting until a crop 
wilts before irrigating is not recommended. In the arid region of the United 
States, equations and parameters have been developed for use in irrigation 
scheduling. Because of climatic differences between the arid and humid 
regions, it  is unlikely tha t the parameters used for irrigation scheduling in the 
arid region are applicable in the humid region. Thus, relationships and 
parameters were needed to determine when and how much to irrigate. 
Further, evapotranspiration from and crop response to several soil moisture 
regimes were needed to establish a base for making decisions concerning 
irrigation of crops. Thus, the objectives for this experiment were:
Objectives
1. To determine actual evapotranspiration of sweet corn in a warm, humid 
climate.
2. To compare three evapotranspiration equations with pan evaporation in 
Southern Louisiana.
3. To determine the crop growth stage coefficient for sweet corn.
4. To measure the response (growth and yield) of sweet corn to three 
different soil moisture treatments.
Chapter II 
LITERATURE REVIEW
The subject of evapotranspiration is becoming increasingly more 
significant, particularly in arid and semi-arid areas of the world where 
irrigated agriculture is practiced.
In 1938, the National Resource Committee (Blaney, et al. 1938) 
published the following definition for Consumptive Use (Evapotranspiration) 
:"Consumptive Use is the sum of the volumes of water used by vegetative 
growth of a given area in transpiration and building of plant tissue and that 
evaporated from adjacent soil, snow, or intercepted precipitation on the area 
in any specified time, divided by the given area."
Types o f Evapotranspiration:
Potential ET:
The definition of potential ET is controversial and may have different 
meanings in various parts of the world and to different people in the same 
country. Potential evapotranspiration can be defined as : The rate a t which 
water, if available, would be removed from the soil and plant surfaces 
expressed as the latent heat transfer per unit area or its equivalent depth of 
water per unit area (Jensen, 1983). Another definition of potential ET is the 
amount of water tha t would evaporate and transpire from a landscape fully 
covered by a homogeneous stand of vegetation without any shortage of soil 
moisture within the rooting zone (Muller & Thompson, 1984).
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But, because of ambiguities involved in the interpretation of potential 
ET, "Reference Crop ET" or Etr is frequently being used. Doorenbos and P ruitt 
(1977) used ET0 to replace Etr and defined ET0 as :"The rate of 
evapotranspiration from an extended surface of 8 to 15 cm tall, green grass 
cover of uniform height, actively growing, completely shading the ground and 
not short of water; mm/day." Another definition of Etr which is used in the 
western United States was presented by Jensen, et al. (1970); "Etr represents 
the upper limit or maximum evapotranspiration tha t occurs under given 
climatic conditions with a field having a well-watered agricultural crop with 
an aerodynamically rough surface, such as alfalfa with 30 cm to 45 cm of top 
growth."
At potential evapotranspiration rate, the plants m ust have all the water 
it wants to use; water loss is never restricted by a lack of available moisture. 
Potential evapotranspiration depends almost entirely on the climatic factor of 
energy from the sun. As long as the evaporating area is sufficiently large, wind 
and humidity factors are of limited importance. With adequate moisture 
always available, type of soil, land management practices, and soil moisture 
content are unimportant. Even the type of vegetation or depth of rooting 
becomes less significant (Mather, 1974).
A ctual ET:
Actual ET is defined as the amount of water used by vegetative growth 
in transpiration and building of plant tissues together with evaporation from
soil and plant surfaces in a specified time period (Robert, et al, 1983).
Actual evapotranspiration or water loss from a surface depends on: a) 
climatic factors of net radiation, wind velocity, and humidity; b) type of soil; c) 
soil moisture content; d) type of vegetation and depth of rooting; and e) land 
management practices.
Evapotranspiration is usually expressed as ha-cm per ha or depth in cm 
if the unit of time is small, whereas, it is usually expressed as ha - m per ha 
or depth in m if the unit of time is large.
Pan Evaporation:
Evaporation pans are an integral part of the most agricultural weather 
stations. If the stations are visited weekly or more often and the operator is 
diligent, excellent data may be collected and reference crop ET may be 
estimated by the following relationship (Jensen, 1983):
Et0 = K„ Ep
where
El0 = reference crop ET (grass) in the same unit as Ep .
Kp = dimensionless pan coefficient, and 
Ep = pan evaporation in any desired units.
Several types of pans which are commonly used in the U.S.A. are listed below:
1. U.S. Weather Bureau Class A Land Pan.
2. U.S. Bureau of Plant Industry Sunken Pan.
3. Colorado Sunken Pan.
4. U.S. Geological Survey Floating Pan.
For an evaporation study, the U.S. Weather Bureau Class A Land Pan is
generally recommended as the first choice and the Colorado Sunken Pan as the 
second choice (Chow, 1964).
Data from evaporation pans have been correlated with ET for many 
years because pan evaporation integrates many of the factors involved in ET; 
such as wind, radiation, humidity, and air temperature. The pan coefficient 
varies with pan exposure, wind velocity, humidity, and distance of 
homogeneous material to windward side (fetch). Also, additional factors that 
would affect a pan coefficient are: (1) If the pan is painted black, Ep may be 
increased by 10%. (2) If pans are placed in a small enclosure surrounded by 
tall crops, pan coefficient (Kp) may need to be increased by up to 30% for dry 
windy climates, and only from 5 to 10% for calm humid climates. The pan’s 
location should be dictated by the intended purposes. With proper location and 
care in use, reference crop ET estimates to ±10% accuracy should be possible 
(Jensen, 1983). A weather station which includes an evaporation pan should 
be located so tha t its surrounding conditions are easy to classify and maintain 
in a constant condition as possible. Taylor and Ashcroft (1972) stated: "Those 
who use evaporation pan method assume that all of the meteorological factors 
tha t affect water loss from cropped soil are integrated into the pan evaporation 
measurement. Opponents of the method point out tha t evaporation from an 
open pan is not the same process as transpiration from a living tissue. The 
exposure of the plant leaves is always greatly different from the exposure at 
a flat open water surface, and evaporation from open water surfaces contained
in pans of various sizes, shapes, and exposure varies greatly. Nevertheless, 
many experiments using evaporation from open surfaces have been reported, 
and the agreement obtained between measured ET and tha t predicted by the 
methods based on pan evaporation is frequently as good as the agreement 
between measured ET and estimates made by other methods."
M easurement o f ET
Measurements of ET can be divided into three classes for convenience: 
(1) the water balance or hydrologic methods; (2) micrometeorological methods; 
and (3) empirical methods.
Water Balance:
Lysimetry is the only water balance or hydrological method which 
supports the experimenter with complete information needed in the ET 
measurement (Tanner, 1967). Thus lysimetry has great importance, not only 
for gathering ET information, but also as an independent check on the 
suitability of micrometeorological methods and for calibrating empirical 
formulas used for estimating ET. A lysimeter is a device in which a volume of 
soil, which may be planted with vegetation, is located in a container to isolate 
it hydrologically from the surrounding soil. Major factors affecting the design 
of the lysimeter with respect to depth and water control, area and the method 
of measuring water loss from the lysimeter, include: (1) whether measurements 
of ETp (maximum possible under given micrometeorological conditions) or
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measurements of ETa (including periods of drought) are needed; (2) the 
structure of the vegetation (grass, hay, row crops,etc.) and of the roots (deep, 
shallow, etc.); and c) the period of which the ET is to be measured (hours, days, 
or months). The design and the operation of the lysimeter is also affected by 
other factors as:
1. Lysimeter Depth and Water Control: If the lysimeter is used to 
measure ETa, several precautions are necessary to insure tha t the root 
environment in the lysimeter is representative of the surrounding soil. Water 
distribution is the most important factor because it affects the water 
availability to the plants, the soil aeration, and the thermal regime. When only 
ETp is required, the lysimeter requirements are much less critical. The 
lysimeter m ust be deep enough tha t a good root system develops but not 
necessarily identical to roots outside the lysimeter, and the depth of the 
lysimeter must be great enough or have suction control tha t the water content 
in the first 30 to 40 cm depth is representative of the surrounding to avoid 
thermal mismatch.
2. Lysimeter Area: The surface dimensions of the lysimeter are dictated 
largely by the structure of the vegetation and by the construction of the walls. 
The lysimeter area should be large compared to the uncropped area at its 
border. This is necessary, not only because this uncropped area contains no 
plants, but also because the walls and the air gap have different thermal and 
water properties than the soil and will affect the heat exchange. Thin wall
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containers made either from steel, plastic or fiberglass are preferable to 
concrete so the wall gap thickness is kept minimal.
3. Lysimeter Thermal Properties: The lysimeter container and soil 
inside may have different thermal properties than the surrounding soil. If the 
water distribution in the lysimeter differs from that outside, the heat transfer 
and storage will be affected.
4. Lysimeter Management: The lysimeter and the surrounding soil 
should be planted, fertilized, watered, and otherwise managed in the same 
manner.
Types o f Lysimeters
Robbins, et. al., (1980) stated that "Lysimeters of various kinds have 
been used since the late 18th century (Joffe, 1932) for studying the movement 
of water, soluble salts, heavy metals, municipal, agricultural and industrial 
wastes and pesticides through soils." In general, lysimeters are classified as 
nonweighing and weighing types. The design of a particular lysimeter depends 
on the data to be obtained and the resources available to build the equipment.
Plots or lysimeters m ust be surrounded by a considerable area of the 
same crop, or horizontal divergence in energy for evapotranspiration will 
seriously affect the observations (Robins, 1965). Uniformity in height, density, 
row direction, aspect, moisture condition, etc., is required as well as avoiding 
upwind obstructions such as trees, buildings, roadways, etc. Effect of such
12
changes in geometry on evapotranspiratie i  are most serious in dry areas, but 
appreciable errors can be made in a sul lumid or humid region as well. 
M icrom eteorological M ethods
Micrometeorological methods provide a measurement of the flux density 
of water vapor in the boundary layer of the atmosphere. Though these methods 
have limitations as to where and how they can be used as well as instrumental 
difficulties, they have im jortant advantages. When applicable, 
micrometeorological methods c m measure the ET over very short time periods 
( e.g., a few minutes), can prc ide flux measurements of interest other than ET 
(e.g., C 02 and heat), anr: can provide allied environmental information 
important to plant studie (e.g., temperature and humidity).
The micrometeorr logical methods in greatest use are the profile methods 
(also called aerodyna aic or mass transport methods), the energy balance 
method, and combinations of each. Eddy fluctuation methods have been used 
and are preferred, in principle, though they have not been employed widely 
because of instru nent difficulties as reported by Tanner, 1967.
Em pirical Methods:
Many empirical formulas relating climatological measurements and 
evapotranspiration have been developed. These relations usually apply to a 
given locale vegetation, stage of crop development, and season. "Constants" in 
the formulas frequently must be changed to meet changes in these variables.
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Empirical methods are based on radiation, mean temperature, simple Dalton 
approaches (saturation deficit - wind product), water tanks and pans, and 
atmometers. Empirical formulas are most useful when correlated with 
measurements of potential evapotranspiration. Empirical methods can be 
grouped into four classes: (1) those depending on the relation of ET to 
radiation, (2) temperature methods, (3) humidity methods, and (4) 
evaporimeters. It is emphasized that these formulas are best suited to 
potential (not actual) ET estimates. Many workers have applied corrections to 
ETp estimates to estimate ETa. The reliability of the empirical methods for ETp 
estimation is greatly improved when the methods are calibrated against 
measurements from specific crops in a given region. The estimate also 
improves as the period of estimate is increased. Tanner, (1967) mentioned that 
methods such as those of Penman, Mcllory, Ferguson, and Budyko, which are 
based on energy balance, appear most valuable, and have widest applicability 
of all methods, particularly when sensible heat transfer from the surrounding 
area is large. Shallow and sunken pans and methods utilizing radiation (with 
temperature corrections) are the next best choice. Radiation methods may be 
especially useful for short period estimates in humid regions where climate is 
variable. Atmometers, because of maintenance and siting problems, are not as 
useful for general practice as either pans or temperature methods. Humidity 
methods appear least suited to general use of any methods.
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Crop Coefficients
Crop coefficients have been used to estimate evapotranspiration (Et) for 
particular crops from estimates or measurements of potential or reference 
evapotranspiration (ET0). Crop coefficients (Kc) are the empirical ratio of Et to 
E0 and are derived from experimental data. Coefficients for a particular crop 
vary with time and constitue a crop curve ( Sammis, et al., 1985). They are 
used in computerized irrigation scheduling programs such as described by 
Jensen et al. (1971). Crop coefficients are normally derived under conditions 
where growth is not limited by moisture, insects, or any other climatological 
or physiological factors. When moisture stress becomes limiting, the ratio of Et 
to E0 decreases along with yield. Crop curves can be expressed as a ratio of 
E /E 0 versus time (Wright, 1982), where time can be a Julian date or days since 
planting. Crop curves may be expressed as a function of percent effective cover 
from 0 to 100, and then days after effective cover (Jensen, 1973).
USDA-SCS (1970) stated "It is also recognized tha t the value of (Kc) 
might, to some extent, be influenced by factors other than the characteristics 
of the plant itself. For this reason, it is not expected that these curves can be 
used universally. They should however, be valid over a considerable area and 
certainly should be of value in an area where no measured consumptive-use 
data is available. With annual crops, such as corn, values of the coefficient (Kc) 
are best plotted as a function of a percentage of the growing season".
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Soil M oisture Content
Direct or indirect measures of soil water content are needed in 
practically every type of soil study. In the field, knowledge of the water 
available for plant growth requires a direct measure of water content or a 
measure of some index of water content. In the laboratory, determining and 
reporting many physical and chemical properties of soil necessitates knowledge 
of water content. In soils work, water content has been expressed as the ratio 
of the mass of water present in a sample to the mass of the sample after it has 
been dried to constant weight, or as the volume of water present in a unit 
volume of the sample (Gardner, 1965).
D irect Methods
Gravimetric is the most popular method of measuring soil moisture 
directly (Gardner, 1965). Soil moisture content is determined by weighing the 
moist sample, drying the sample in the oven at 105 °C until constant weight 
is attained and calculating moisture content from the water loss during drying. 
Soil samples may be dried quickly by impregnating with absolute alcohol which 
is then burned away (Bouyoucos, 1937). The gravimetric method has favorable 
operating conditions when infrequent sampling in uniform, medium textured 
soils. It is a limited method for rocky or gravelly soil and when frequent 
sampling is required. It is the basic method for measuring water content, but 
it is time consuming and requires perforating the soil to secure samples.
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Indirect Methods
Indirect methods involve measurement of some properties of the soil 
which is affected by soil water content or measurement of a property of some 
object placed in the soil, usually a porous absorber, which comes to water 
equilibrium with the soil (Gardner, 1965). Electrical or thermal properties of 
the absorber or weight changes in the absorber are indications of its water 
content. The need for indirect methods for obtaining water content or indexes 
of water content is evident when the time and labor involved in gravimetric 
sampling are considered. Also, many of the indirect methods permit frequent 
or continuous measurements in the same place. The following methods are 
good examples of indirect methods:
1. Electrical Properties of a Porous Block: Electrical properties of 
resistance, capacitance, and dielectric strength have been used to indicate 
moisture content. Changes of moisture affect all of these electrical properties 
(Israelsen, 1962). In general, nylon and fiber-glass units are more sensitive 
than gypsum blocks at high moisture content and low tension conditions. 
Nylon units are most sensitive at tensions less than two atmospheres, and 
gypsum blocks operate best a t tensions between 1 to 15 atmospheres. Phene, 
(1971a) recorded that there are several problems encountered when using 
gypsum blocks such as : a) salinity affects electrical cond activity independently 
of water content; b) the gypsum used in attempting to mask variations in soil
17
salinity eventually dissolves, resulting in an unstable matrix for the sensor; c) 
contact resistance between the porous body and the soil can restrict the 
exchange of water between the block and the soil; and d) the hysteresis in the 
water content-matric potential relation of the porous body can cause errors in 
the interpretation of the data depending on whether the measurements are 
taken during a drying or wetting cycle.
2. Neutron Thermalization : Hydrogen nuclei have a marked property 
for scattering and slowing neutrons (Gardner, 1965). This property is exploited 
in the neutron method for measuring water content. The quantity of hydrogen 
in the soil ranges from near zero for dry coarse sand to as much as 8% of the 
mass of a fine-textured soil with 50% water content when structural water is 
included in the computation. Most of the hydrogen in soil is associated with 
water, and lesser amounts with organic matter.
The neutron probe method has favorable operating conditions (Holmes, 
1967) such as frequent sampling at same location and nondestructive 
measurements as needed in uniform, medium textured soils. Also, it measures 
the water content of the soil profile. It has limiting operating conditions such 
as in shallow soils, rocky or gravelly soils, organic soils, laminated soils, and 
if water content a t any given depth is desired. By this method, the operator 
can repeatedly determine water content in the soil profile a t same location, 
but, the method may need field calibration. The method requires special 
equipment to determine water content a t the surface, and it cannot be used to
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determine water content a t any given depth. Israelsen, (1962) mentioned tha t 
improvements were being made in reducing weight, making the units more 
dependable, and reducing the radiation exposure hazard.
The high cost of the instrument has been a deterent to its use in some 
cases. The cost of an instrument using this method is between $3000 and 
$4000 (Rogelio, 1986).
3. Gamma-Ray Attenuation: Gamma ray attenuation method is a 
method for laboratory soil column which uses the absorption of gamma rays in 
the column (Fergson and Gardner, 1962; Gurr, 1962). The degree to which a 
beam of monoenergetic gamma rays is attenuated or reduced in intensity in 
passing through a soil column depends upon the overall density of the column 
(Gardner, 1965). If the density of the soil less its water content is constant, 
then changes in the attenuation represent changes in water content. Low 
energy gamma rays such as the 0.661 Mev. gamma rays of Cesium-137, are 
more easily counted. For these reasons, Cesium-137 is generally used as the 
source of gamma radiation. This method has favorable operating conditions 
when columns of soil in which nondestructive water determination is required 
(Holmes, 1967). It has limiting operating conditions such as : a) columns of soil 
are required; b) measurements must be done in the laboratory; and c) variation 
in bulk density strongly influences the results. This method is a nondestructive 
method, but, it is limited to soil columns, requires precise radiation equipment, 
and it is radiation hazard.
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Matric P o te n tia l:
The matric potential is related to the adsorptive forces of the soil matrix. 
I t is a dynamic property of soil (Hanks, et al. 1980). In saturated soil, matric 
potential is zero theoretically, but in practice, has a small negative value. 
Several methods for determining matric potential of soil water are used 
(Phene, 1971a), but none of them is completely satisfactory.
(1) One of these methods depends on heat dissipation. The rate of heat 
dissipation in a porous medium of low heat conductivity has been shown to be 
sensitive to water content. A matric potential sensor consists of a P-N junction 
diode (Phene, 1971a) that is surrounded by a heating coil and embeded in a 
porous medium. The matric potential sensor should have the following criteria 
essential to its usefulness in the laboratory and in the field (Phene, 1971b). 
These criteria are: a) the sensor should measure matric potential more 
accurately or more simply than other available sensors; b) it should respond 
quickly to changes in matric potential; c) it should remain stable with time; 
and d) it should measure matric potential independently of soil temperature 
fluctuations. Rogelio (1986) mentioned tha t one of the latest developments in 
thermal conductivity sensors has been developed by Phene (1981) who claims 
for a commercial version of his sensor a sensitivity between water-saturated 
soil and -1 bar of soil tension, of 5 millibars/millivolt, a typical accuracy of - 20 
millibars (depending on calibration procedures), and a typical precision of -20 
millibars between 0 and -1 bar.
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(2) Tensiometer : The principle of operation in the tensiometer is tha t 
the water comes to suction equilibrium through the porous cup with a reservoir 
of water inside the instrum ent of sufficient size for its pressure to be measured 
(Holmes, 1967). A mercury-filled manometer or a Bourdon-tube or diaphram 
vacuum gauge may be used for this. It is important tha t good contact be made 
between the cup and the soil so tha t the approach to equilibrium is not 
hindered by contact impedence. I t is best to install the tensiometer in an auger 
hole several times larger than  the diameter of the tensiometer itself. The cup 
should be pushed into the soil at the bottom of the hole, if it is soft enough. If 
the soil is too hard, it may either be softened by water or a hole is made with 
a metal tool to receive the cup. The soil surrounding the tensiometer 
standpipe should be refilled and compacted well. All parts of the tensiometer 
above ground should be kept shielded from the sun to avoid a "thermometer" 
effect. The readings should be examined carefully to detect the effect of a leak, 
and the tensiometer should be kept filled with previously de-aired (boiled) 
water. Fluctuations in soil moisture are registered by tensiometer (Israelsen, 
1962), as long as the tension does not exceed about 0.8 atmosphere. At greater 
degree of tension, air enters the closed system through the pores of the cup 
and the instrum ent is no longer accurate. Because of tensiometer’s narrow 
range, it  is used for moist soil while resistance blocks are used for dryer soil 
conditions. Sometimes the tensiometer and the resistance blocks are used 
together, since the blocks become sensitive at about the same degree of
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moisture content tha t the tensiometer ceases to function. As mentioned by 
Holmes (1967), the favoring operating conditions is moist soil, and repeated 
measurements at same location are needed, but it is limited in dry soils. The 
principal advantage of using tensiometer in the field is tha t it is a quick, 
accurate determination of water potential. The disadvantages of using this 
method are tensiometer requires field servicing, it is sensitive to temperature 
variation, and the crops may be trampled.
H istorical Background o f Sweet Corn
Historical accounts indicate tha t the origin of sweet com dates back to 
1779 (Smith, 1955), when a member of the Sullivan expedition against the Six 
Nations brought back a few ears of sweet corn, which was called papoon corn 
(Erwin, 1934). The sweet com was first offered to the public in 1828 by 
Thorburn and since that time, the number of types and varieties has increased 
until a t the time of the first efforts a t inbreeding and crossing there were 
approximately 180 open-pollinated white and 50 yellow varieties. Although 
most of the sweet corn acreage is confined to the northern half of the United 
States and southern Canada, it is rapidly becoming an important crop in 
Florida. But there are some limiting factors facing sweet corn production in the 
South such as: a) high temperature tends to convert the sugar in the kernel 
into starch; b) the corn-ear worm; and c) bacterial wilt, although the 
development of resistant hybrids has tended to reduce wilt damage.
Smith (1955) mentioned tha t according to Singleton (1944) Noyes 
Darling, a lawyer living in New Haven, Connecticut, was probably the first 
sweet com breeder to produce a hybrid before the rediscovery of Mendel’s laws. 
In 1836 he crossed a very early yellow com with a white sweet type by 
detasseling the yellow variety. From this hybrid seed he selected an early 
white sweet corn which produced large ears and straight rows and which was 
more productive than either parent. Huelsen and Gillis began a breeding 
program in Illinois in 1926 with special emphasis on tenderness. They 
observed tender pericarp in some dent corns as well as in sweet corn. The first 
hybrid sweet corn to be grown extensively was a white type known as 
REDGREEN, developed at the Connecticut Agricultural Experimental Station 
by D. F. Jones and released for commercial production in 1924. It was 




General Procedure for Accomplishing  
the Objectives 
Field Location and Description:
The experimental site was on the Louisiana Agricultural Experimental 
Station’s Ben Hur Reseach Farm located 6 km south of Louisiana State 
University, Baton Rouge. A line of trees was located about 300 m on the east 
side of the six plots and about 180 m on the south side. A canal, used to 
convey the surface and subsurface flow, was located about 60 m on the west 
side of the experimental site. Four plots were on the same line while the other 
two plots were just to the north of the first set of plots. These plots were with 
dimension of about 12 m by 12 m with one non-weighing lysimeter a t the 
center of each plot.
Soil Type :
The soil a t the experimental site is a Mhoon clay loam, fine silty, mixed, 
nonacid, thermic Aerie Fluvaquent.
Site preparation, fertilizing, planting, spraying, and harvesting :
Land preparation of the six plots for the three seasons (season 1-1989 
Fall, season2-1990 Spring, and season3-1990 Fall) consisted of plowing with
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a disc, and then using a rotary tiller to pulverize the soil’s clods. Soil 
preparation for planting inside lysimeters was by using a shovel. Granular 
fertilizer (8-8-8) a t a rate of 900 kg/ha was applied using commercial fertilizer 
spreader and after that the rotary tiller was used to mix the fertilizer with the 
soil. Furadan, at a rate of 70 g per 93 sq m (7.5 kg/ha) was mixed with sand, 
spread on all plots, and incorporated into the soil to control cutworms. 
Atrazine, a t the rate of 2.7 kg/ha of active ingradient, was sprayed on the six 
plots to control the weed germination just before the sweet corn was planted. 
A ridger was used to make rows with 0.9 m spacing. A commercial corn planter 
was used to plant the sweet corn. The spacing between the plants was 20 cm. 
After the seeds germinated, Pounce 3.2 EC insecticide was applied a t a rate of 
113-226 g (0.1 to 0.2 kg active) per ha every 5 to 7 days to control corn 
earworm. Granular fertilizer (33-0-0) at a rate of 336 kg/ha was applied when 
the plants were between 46 and 60 cm high. The sweet corn ears were 
harvested when the silk threads became dark brown in color and dry.
Lysim eter :
Lysimeters were established, one in each plot, as shown in Figure 1. 
M erritt Variety Sweet Corn was planted in each in the same manner as 
outside the lysimeter to prevent the heat advection effect that causes 
unreasonable evapotranspiration readings. The shape of each lysimeter was 
rectangle with surface dimensions of 1.45 m x 1.52 m and with a depth of .785
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m as shown in Figure 2. The base of the lysimeter was sloped towards its 
center to allow the deep percolation to accumulate around a ceramic pipe 
installed at the bottom as shown in Figure 3. A layer of well graded gravel was 
placed a t the bottom of each lysimeter and around the ceramic pipe to serve 
as an envelope to help the deep percolation to be drained easily through the 
drainage system. All lysimeters were filled with the same soil a t the site. The 
procedure of filling the lysimeters with soil was by adding the soil in layers 
inside the lysimeter, spraying each layer with water and compacting it to 
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Figure 2 - Lysimeter.
Figure 3 - The Lysimeter with drainage system with envelope 
material around, access tube, tensiometers, and 
gypsum blocks inside the Lysimeter.
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Soil Moisture Treatments
Each treatm ent was chosen randomly for each lysimeter. There were three 
soil moisture treatments with two replicates per treatment. The experiment 
was repeated three times (three seasons). The soil moisture treatm ents were:
(1) Soil Moisture Treatment SMR1: No irrigation or drainage. The crop 
depended on rainfall to meet its consumptive use requirement. If excessive 
rainfall causes the water table to rise into the root zone, there was be no 
drainage of the excess water through the drainage system.
(2) Soil Moisture Treatment SMR2: No irrigation but drainage if 
needed. The crop depended on rainfall to meet its consumptive use 
requirement. If rainfall was enough to cause the water table to rise into the 
root zone, the excess water was drained through the drainage system to 
prevent a saturation condition at the root zone and to bring the soil moisture 
near field capacity.
(3) Soil Moisture Treatment SMR3: Irrigation and drainage as needed. 
If rainfall caused the water table to accumulate inside the two lysimeters, the 
excess water was drained through the drainage system to create field capacity 
moisture conditions for the root zone. If droughts occured, water was added to 
the soil to bring the soil moisture content to field capacity. The matric 
potential sensors or tensiometers reading should be in the range of -0.1 to -
0.333 bar for soil moisture a t field capacity.
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Neutron Probe Field Calibration
The procedure was to install the neutron probe access tube (galvanized 
steel tube) in the center of the lysimeter. Probe readings were taken in the 
tube and soil moisture samples in pairs were taken from around the tube. The 
soil samples were taken at the same depth as the Probe readings and within 
a foot of the tube, being careful not to compact the surrounding soil when 
taking the samples. The samples were sealed in a sample can immediately 
after removing from the soil profile. Seven pairs of samples were taken over 
a range of moisture conditions. The soil samples were weighed wet and then 
dried for 24 hours a t 105 °C in a vented oven. The moisture by dry weight and 
the soil bulk density were calculated and then combined to determine the soil 
moisture content on volume basis (Table 1). The probe readings in count ratio, 
versus the soil moisture content on volume basis were plotted. The scattered 
diagram was fitted to a straight line as shown in Figure 4. The equation which 
fit this data best was:
Theta^, = A + B * (R/Rs) (1)
where Thetav is soil moisture content on volume basis, in percent 
A is the intercept,
B is the slope,
R is count reading inside the access tube, and
Rs is standard count reading in the wax in the shield.
The calibration equation was :
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T h e t^  = 0.0623 + 0.3477 * (Rfts) 
with r  = 0.979 
Table 1 - Calibration curve data for Neutron Probe








where Thetav, R, and Rs are as defined in Equation 1.
Percolated w ater and w ater depth relationship:
Depth of water table inside each of the three lysimeters # 1, # 4, and 
# 5 (Figure 1) was measured in the early morning every day. Water was then 
pumped out and measured using graduated plastic container. Data from this 
test are shown in Table 2. These data were collected before the experiment was 
initiated.
This process was continued for several days to get enough measurement 
pairs for statistical analysis. The percolated water, versus change in water 
table depth measurements were plotted, a straight line was fitted to the 
scattered diagram (Figure 5) by a linear regression to get the following equation
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Percolat = - 1.204 + 1.3858 * X (2)
with r  = 0.959 
where Percolat is the percolated water in 1, and 
X is the change in water table depth in cm.
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Figure 5 - Amount of Percolated Water Vs Change in W.T Depth
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Statistical Procedure
The following statistical methods, were used in this study, using SAS 
programs (SAS, 1985):
1. Randomized block design with replicates: The blocks were the seasons 
which were season 1, 1989 Fall, season 2, 1990 Spring, and season 3, 1990 
Fall. The treatm ents were SMR1, SMR2, and SMR3. The replicate was the 
lysimeter. The model was:
Yyk = p + Season + TRTj + Season*TRTy + errorjjk
2. Randomized block split plot design with replicates: The model was:
YijkJm = P + Season + TRTj + Season*TRTy + Rep(Season*TRT)ijk + GS, +
TRT^GSj, + Season*TRT*GSy, + errory,^ 
where Y = dependent variable, 
p = overall mean,
TRT = treatment,
Rep = replicate which was the lysimeter, and 
GS = Growth stage.
3. Regression anlysis: Simple linear regression analysis was used to compare 
different potential ET equations with Pan evaporation depending on r and SSE 
(higher r  value with smaller SSE was the best model).
Data collection
Data were collected every three days in the early morning as follows
I. R ainfall: Rainfall was measured with a standard rainguage a t the 
lysimeter site.
II. Irrig a tio n : The amount of water needed to irrigate the two lysimeters 
(treatm ent SMR3) when tensiometer reading was below -0.3 bar was 
determined by the relationship:
Dirr = Dsoi, * (Thetafc - Thetav)
Where Djrr is the amount of water to be added in cm,
DEoil is the depth of soil inside lysimeter and was equal to 60 cm, Thetav 
is moisture content a t field capacity, and
Thetav is moisture content on volume basis at time of irrigation.
The depth of irrigation water was converted into volume in (1) by,
Vol = Dirr(cm) * Area(cm2)/1000 (cm3/l)
Djrr is Irr parameter used into water balance Equation 3.
III. Soil m oistu re : Soil moisture content was measured using a 503DR 
Hydroprobe Neutron Depth Moisture Gage. This method was used because it 
is considered one of the most accurate indirect methods for moisture content 
measurement. Readings were taken a t three depths ( 15, 25, and 45 cm).
IV. P erco la tion : The accumulated water a t the bottom of lysimeters (SMR2 
and SMR3) was pumped out through the vertical tube which was connected to 
the drainage system at the bottom of the lysimeter using a small pump. The
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amount of pumped water was measured using a large graduated bottle.
V. Soil m o is tu re  tension : Soil moisture tensions were measured with 
tensiometers installed a t three different depths (15, 25, and 45 cm) within the 
lysimeter. These measurements were used in deciding when to irrigate 
lysimeters SMR3 (when the reading fell below -0.3 bar). When soil moisture 
tension fell below -0.8 bar, a set of gypsum blocks were used and were installed 
a t the same depth as tensiometers.
VI. D ep th  o f w a te r  in sid e  lysim eter: The water table was measured with 
a water table depth measuring probe. The probe consisted of a plastic tube 
into which two insulated electrical conductors were inserted. At one end of the 
tube, the insulation was removed from the conductors and their ends 
embedded in epoxy glue, leaving the tips of the conductors exposed. The 
conductor’s other ends were connected to a battery and milliamp meter, in 
series. When the probe was lowered to the water table, touching the water 
served as a switch and connected the two electrical conductors. This 
connection was indicated by a deflection in the milliamp meter. The depth to 
the water table was then read from the scale on the probe.
VII. H eigh t of P la n t in sid e  Lysim eter: The height of the plants inside each 
lysimeter was measured using a tape.
The rainfall, irrigation amount, neutron probe reading, percolation, soil 
moisture tension, water table depth, and plant height data are shown in 
Appendix A for three seasons.
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Procedure • Objective 1:
To study the actual evapotranspiration, field experiments were conducted 
a t the Ben H ur Research Farm located 6 Km south of Louisiana State 
University, Baton Rouge, Louisiana. Actual evapotranspiration was computed 
using water balance equation:
ET = Pn + Irr - AS - P - Ro (3)
Where
ET is actual evapotranspiration (mm),
Pn is rainfall (mm),
Irr is irrigation (mm),
AS is the change in soil moisture storage (mm),
P is the percolation (mm), and
Ro is the runoff (mm) which was assumed equal zero.
Growth stages were considered as a percent of growing season as shown 
in Table 3.
Table 3 - Growth stages of the sweet com and the percent of the growing 
season.
Growth Stage %  of Growing Season
Emergence 10
8 - leaf 30
Tasseling/Sliking 60
Harvesting 100
Actual evapotranspiration at each growth stage was computed by adding 
the actual evapotranspiration of the days of tha t growth stage. Total actual
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evapotranspiration of the crop was computed by adding the actual 
evapotranspiration of all growth stages together.
Procedure - Objective 2:
Actual measurements of evapotranspiration under each of various physical 
and climatic conditions of any large area are time consuming and expensive. 
Thus, rapid and reliable methods are needed by engineers and hydrologists for 
estimating evapotranspiration for areas where no measured water consumption 
data are available. From the results of research studies by engineers and other 
scientists, formulas have been developed relating consumptive use and 
climatological data. These formulas may be used to extrapolate observed 
consumptive use data from one area to other areas where few or no data except 
climatologic records are available.
Precipitation, relative humidity, wind speed, air temperature, solar 
radiation, and pan evaporation data were recorded daily during the study at 
LSU’s Ben Hur Research Farm. The data were analysed and the following 
evapotranspiration equations were used to compare the potential 
evapotranspiration (ETp) with pan evaporation.
The following evapotranspiration equations were used to determine ETp(as 
reported by Robert, et al, 1983):
Hargreaves:
Etrg = 0.0075 * T * Rs (4)
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where:
Etrg = reference ET, well-watered grass, langleys per day,
T = mean daily temperature, °F,
Rs = incident global solar radiation, langleys per day.
Etrg = 0.0075 * T * Rs * (0.3937/A.) * 25.4, mm/day. (5)
where:
X  is as in equations 6a or 6b.
X  = 595.9 - 0.305 (T - 32), T in  °F, (6a)
or
X  = 595 - 0.51 T, T in  °C (6b)
Modified Penman :
A y
Etr =  (Rn + G) + ---------- (15.36)(1.0+0.0098*U2)(es-ea) (7)
A + y A + y
where:
Etr = reference ET, well-watered grass, (cal/cm2)/d (langleys/day). To 
convert it to mm/day, multiply by (0.3937/lambda) * 25.4.
A = slope of saturation vapor pressure temperature curve (de/dT) a t the 
air temperature, mb / °C.
Y = psychrometer constant, mb / °C.
Rn = net radiation, (langleys/day).
G = soil heat flux, (langleys/day).
U2 = wind movement, mi/d at 2-meter height.
es = (esx + esN)/2 (8)
where:
es = saturation vapor pressure, as defined in equation (8), is the mean of 
values obtained at daily maximum and daily minimum 
temperatures, mb.
esx = saturation vapor pressure, as defined in equation (9), a t daily 
maximum temperature, mb,
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esN = saturation vapor pressure, as defined in equation (9), a t daily 
minimum temperature, mb
es = 1.3329 exp [21.07 - 5336.0/(Tc + 273.1)] (9)
where:
es = saturation vapor pressure over water, mb, at temperature Tc,
Tc = daily temperature, °C.
ea = RH * es / 100. (10)
where:
ea = mean actual vapor pressure, mb, and is equivalent to the saturation 
vapor pressure obtained at daily average dewpoint temperature.
RH = relative humidity.
y  = cp p/(0.622*lambda) (11)
where:
cD = specific heat of air a t constant pressure, and is taken as 0.240 
cal/g.°C
p = 1013 - 0.03216 EL (12)
where:
EL = elevation in feet
X  = latent heat of water from equations 6a or 6b.
A = 2.00 (0.00738 Tc + 0.8072)7 - 0.00116 (13)
where:
A is in mb/°C and Tc is mean daily temperature in °C.
Rn = 0.75*Rs (14)
where:
0.75 is (1 - a), assuming an albedo (a) of 0.25 for a green, actively growing
crop a t full cover.
An empirical equation for estimating the soil heat flux is:
G = (Tpr - T) * 5 (15)
where:
Tpr = mean air temperature for a previous time period, usually the previous
3 days when daily estimates of Elr are required, °F; and
T = mean air temperature for the current time period in °F.
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In some locations, wind movement may be available from an instrum ent a t a 
height different than 2 meters. The following relationship provides a 
reasonable estimate of the wind movement a t 2 meters when the anemometer 
is a t height Z:
2
U2 = Uz (----- )0 2 (16)
Z
where:
U2 = wind movement at 2 meters,
Uz = wind movement at height Z, and 
Z = height of anemometer above ground in meters.
Thornthwaite formula (Thornthwaite, 1948) :
T
e = 1.6 (1 0  )a (17)
I
where:
e = potential evapotranspiration (cm/month).
T = mean monthly temperature, °C.
I = annual heat index (sum of 12 monthly heat-index values (i) determined 
from i = (t/5)1514 ), t  = T.
a = nonlinear function of heat index, approximated by expression: 
a = 6.75(10)-7 I3-7.71(10)'5 I2+1.79(10)'21+0.49
For Baton Rouge, Louisiana; 1=100, a=2.18 (Bengtson, et al. 1985)
therefore,
T




ETp = [1.6(— )218] * 10.0 (19)
10
where
ET = potential evapotranspiration (mm/month).
Pan Evaporation :
Daily pan evaporation data was measured for the period between (1981-
1990) a t the weather station a t Ben H ur Research Farm.
The following formula was used to evaluate pan coefficient :
Etr = kp Ep (20)
where
Etr is reference crop ET (grass), mm/day.
Kp is coefficient to relate class A pan evaporation to a reference crop 
(grass). Typically, Kp is 0.6 to 1.0, depending on pan surroundings and time 
of year.
Ep is evaporation from a class A Weather Bureau Pan, mm/day.
Procedure - Objective 3:
To determine the crop growth stage coefficients, the crop growth should not 
suffer by water limiting stress.
In this study, the soil moisture in lysimeter 3 and 5 was kept near field 
capacity. Therefore, the average actual evapotranspiration of these two 
lysimeters (for three seasons) and potential evapotranspiration from the
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modified Penman equation was used to calculate the crop coefficients (KJ using 
the following equation:
K, = ETact / ETp (21)
where
K,. = crop growth stage coefficient,
ETact = actual evapotranspiration, mm 
ETp = potential evapotranspiration, mm 
The values of crop coefficient (KJ versus the percentage of the growing season 
were plotted to form crop growth stage coefficient curve.
Procedure - Objective 4:
Crop growth a t each stage was evaluated by measuring the height of the
plants in each lysimeter. Two types of yield were determined. 1) total dry
matter: The whole portion (stalk) of the sweet corn plants above the ground
inside the lysimeter were cut and weighed (wet weight). Then, samples of corn
were taken for water content calculation to find the dry weight. The samples
were weighed (sample’s wet weight) and then dried in the oven at 105 °C for
24 hours and was weighed again to find the sample’s dry weight. Moisture
content of the com (0m) was determined with the following equation:





©m = .........................1.0 (equation 1.11, Hanks, et al. 1980)
dry weight
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2) marketable sweet com yield (the number of ears of the sweet com per ha) 
was determined. Ears, 15 cm in length or larger, completely filled out and with 




Actual evapotranspiration was calculated using water balance equation 
(Appendix C) as shown below:
ET = Pn + Irr - AS - P - Ro ;
where all the parameters are as defined previously in equation (3). Actual 
evapotranspiration values obtained from this experiment are shown in Tables 
(4, 5, and 6) for the three seasons (season 1, fall 1989, season 2, spring 1990, 
and season 3, fall 1990) respectively.
Total actual evapotranspiration was determined by summing the actual 
evapotranspiration for each season as shown in Tables (4, 5, and 6). The 
average total actual evapotranspiration for the three soil moisture treatments 
SMR1, SMR2, and SMR3 over three seasons was 192 mm, 202 mm, and 304 
mm respectively. The maximum total actual ET, which occured under soil 
moisture treatment SMR3, was 352 mm.
Actual evapotranspiraton for each growth stage was calculated by summing 
the actual evapotranspiration of the specific growth stage as shown in Table - 
7 for the three seasons.
To study the effect of different soil moisture treatments on total actual 
evapotranspiration for three seasons, randomized block design
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Table 4 - Actual Evapotranspiration for Season 1, fall 1989 under Three Soil
Moisture Treatments.
Treatment SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
Lysimeter #
1 2 3 4 5 6
Date Actual ET (mm)
8-15/8-16 5.28 3.94 3.00 4.72 3.15 4.37
8-16/8-17 3.02 3.66 3.99 2.24 2.24 2.97
8-17/8-20 4.67 4.93 4.06 3.10 6.05 2.62
8-20/8-23 7.57 3.61 7.77 6.99 5.59 3.61
8-23/8-26 9.02 6.73 7.65 6.35 10.19 5.74
8-26/8-29 15.01 15.82 14.00 22.78 11.79 18.80
8-29/9-1 6.63 18.82 9.14 21.44 0.51 4.29
9-1/9-4 2.72 2.34 5.28 3.45 7.57 5.54
9-4/9-7 6.65 6.53 7.54 5.54 14.86 6.10
9-7/9-10 3.84 2.64 3.20 4.24 1.30 0.48
9-10/9-13 15.06 13.82 15.19 11.99 10.19 16.74
9-13/9-15 18.92 2.41 16.71 5.05 5.77 2.84
9-15/9-18 7.90 5.97 8.13 4.67 6.88 4.75
9-18/9-21 5.18 2.72 10.26 2.59 8.99 4.72
9-21/9-24 6.02 5.28 8.10 4.32 9.22 4.22
9-24/9-27 5.69 4.90 4.67 4.72 6.55 5.23
9-27/10-2 22.30 20.09 17.53 15.29 9.98 11.73
10-2/10-5 5.72 3.81 8.84 6.48 10.69 7.44
10-5/10-8 6.86 6.53 8.84 5.66 9.78 7.47
10-8/10-11 6.12 6.86 9.04 6.35 8.15 5.08
10-11/10-14 6.12 3.86 7.82 6.93 6.73 5.16
10-14/10-18 10.87 13.49 9.40 15.49 11.48 14.53
10-18/10-22 7.65 4.98 8.86 4.39 6.17 8.86
10-22/10-25 5.64 6.07 7.87 5.64 8.94 6.32
10-25/10-29 5.28 5.21 5.59 7.29 5.94 6.63
10-29/11-1 7.52 6.71 8.53 7.06 9.14 7.57
ET( total) 207.26 181.71 221.03 194.79 197.84 173.81
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Table 5 - Actual Evapotranspiration for Season 2, Spring 1990 under Three
Soil Moisture Treatments.
Treat. # SMR2 SMR1 SMR3 SM Rl SMR3 SMR2
Lvsimeter #
1 2 3 4 5 6
Date Actual ET (mm)
4-19/4-21 3.45 3.56 1.30 0.97 2.13 5.54
4-21/4-23 5.05 2.36 3.18 6.02 1.83 1.93
4-23/4-25 7.62 5.59 5.97 4.39 5.79 4.72
4-25/4-28 8.46 7.72 8.41 7.06 7.47 7.52
4-28/4-30 1.65 2.16 3.33 3.68 3.91 4.93
4-30/5-2 6.99 6.25 2.74 2.77 4.70 3.10
5-2/5-4 0.84 0.58 4.47 3.68 3.43 4.06
5-4/5-6 2.34 3.40 3.66 1.57 1.30 2.18
5-6/5-8 8.38 1.47 2.39 2.95 4.32 2.34
5-8/5-9 14.17 13.23 5.21 14.53 10.08 12.75
5-9/5-11 1.52 0.61 1.45 0.71 4.09 1.27
5-11/5-14 7.32 7.32 14.86 6.48 15.85 7.01
5-14/5-18 4.52 3.40 13.64 2.87 16.97 7.34
5-18/5-21 11.33 11.99 14.68 11.63 17.91 15.80
5-21/5-24 10.41 3.18 23.98 2.79 20.80 10.77
5-24/5-27 11.71 11.18 17.86 9.63 18.75 11.35
5-27/5-30 8.81 13.08 18.80 17.42 27.20 10.21
5-30/6-2 18.75 26.44 28.98 13.87 26.80 21.72
6-2/6-5 12.42 8.10 10.80 10.95 11.86 12.67
6-5/6-8 19.96 20.75 30.23 26.24 29.54 21.39
6-8/6-11 16.26 7.49 12.27 0.41 10.13 17.40
6-11/6-14 34.42 21.29 21.44 25.22 21.29 29.44
6-14/6-17 25.20 9.50 21.06 25.04 22.33 20.40
6-17/6-20 14.55 15.57 14.02 18.75 19.08 14.22
6-20/6-23 12.34 23.42 34.42 13.67 32.77 6.91
6-23/6-26 9.12 0.48 9.93 5.05 10.52 5.92
6-26/6-29 12.57 7.29 9.53 13.39 7.92 9.96
ET( total) 290.17 237.41 338.56 251.74 .358.75 _ 272.85
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Table 6 - Actual Evapotranspiration for Season 3, fall 1990 under Three Soil
Moisture Treatments.
Treat.# SMR2 SMR1 SMR3 SM Rl SMR3 SMR2
Lysimeter #
1 2 3 4 5 6
Date Actual ET (mm)
7-9/7-12 3.71 5.21 6.30 9.32 9.25 9.65
7-12/7-15 2.24 8.84 9.78 7.34 7.26 4.37
7-15/7-18 1.80 3.00 8.13 6.91 8.56 4.50
7-18/7-21 11.20 14.35 10.87 13.77 10.26 13.74
7-21/7-24 8.13 6.99 10.06 9.78 10.31 8.59
7-24/7-27 4.04 3.18 14.30 2.72 18.11 2.62
7-27/7-30 5.61 5.13 17.40 5.87 24.21 5.56
7-30/8-2 5.23 3.15 20.70 4.75 15.32 4.75
8-2/8-5 10.69 9.93 25.53 8.56 21.59 14.17
8-5/8-8 8.56 10.36 20.27 8.36 19.46 7.32
8-8/8-11 11.53 6.73 22.61 7.80 24.31 12.73
8-11/8-14 3.12 7.37 24.89 9.37 29.29 6.58
8-14/8-17 8.33 10.21 18.21 7.80 21.46 12.17
8-17/8-20 5.36 8.41 23.29 6.78 21.62 7.82
8-20/8-23 5.97 9.75 18.59 7.42 20.40 9.02
8-23/8-26 1.35 6.68 14.86 4.83 17.96 2.03
8-26/8-29 2.87 3.63 16.54 2.62 17.68 5.23
8-29/9-1 1.88 3.40 22.38 4.11 19.46 2.87
9-1/9-4 4.37 2.95 18.85 2.18 15.52 4.83
9-4/9-7 7.11 11.00 15.04 8.10 15.95 8.13
9-7/9-10 2.41 3.99 7.77 4.75 10.26 4.67
ET( total) 115.52 144.25 346.35 143.13 358.22 151.33
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Table 7 - Actual Evapotranspiration (mm) for different Growth Stages for 
Season 1, 1989, Season 2, 1990, and Season 3, 1990.
Season 1, 1989
Treat. # SMR2 SM Rl SMR3 SM Rl SMR3 SMR2
Lysimeter #
1 2 | 3 4 5 6
Growth Stage Actual ET (mm)
Emergence 20.54 16.14 18.82 17.05 17.03 13.57
8 - Leaf 40.03 50.24 43.61 59.56 44.92 40.47
Tasseling/Silking 90.63 61.64 92.63 59.35 69.57 58.15
Harvest 56.06 53.71 65.95 58.81 66.33 61.62
Season 2, 1990
Lysimeter #
1 2 3 4 5 6
Growth Stage Actual ET (mm)
Emergence 16.12 11.51 10.45 11.38 9.75 12.19
8 - Leaf 44.35 35.42 31.66 36.95 39.30 38.15
Tasseling/Silking 121.5 112.9 186.1 102.3 195.8 135.7
Harvest 108.2 77.55 110.4 101.1 113.9 86.85
Season 3, 1990
Lysimeter #
1 2 3 4 5 6
Growth Stage Actual ET (mm)
Emergence 5.95 14.05 16.08 16.66 16.51 14.02
8 - Leaf 30.78 32.65 60.76 39.05 71.45 35.01
Tasseling/Silking 58.79 65.91 174.1 60.84 173.5 74.56
Harvest 19.99 31.65 95.44 26.59 96.83 27.76
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with two replicates model was used as shown in Table 30 (Appendix B). From 
Table 8, it can be noted that, the total actual evapotranspiration during 
season 1, 1989 was not significantly different under different treatments 
SMRl, SMR2, and SMR3. The total actual ET was highest from soil moisture 
treatm ent SMR3 (Table • 8).
Table 8 - Summary of Differences among Season*TRT Least Squares Means 




188.25 SMRl .8839 .1972
Season 1, 1989 190.54 SMR2 .8839 .2455
209.44 SMR3 .1972 .2455 .
244.58 SMRl , .0381 .0001
Season 2, 1990 281.51 SMR2 .0381 .0017
348.66 SMR3 .0001 .0017 .
143.69 SMRl .5168 .0001
Season 3, 1990 133.43 SMR2 .5168 , .0001
352.29 SMR3 .0001 .0001 .
* Not significant if probability > 0.05, significant if proba □ility is < 0
> 0.01, highly significant if probability < 0.01 .
No significant difference in this season is attributed to the fact that, due high 
rainfall, no irrigation was needed for treatm ent SMR3 and the soil inside all 
lysimeters started at the same initial soil moisture for treatm ents SMRl, 
SMR2, and SMR3 respectively.
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Total actual ET during season 2, 1990 differed significantly under soil 
moisture treatments SMRl and SMR2, while total actual ET under soil 
moisture treatm ent SMR3 was highly significantly different from that under 
soil moisture treatments SMRl and SMR2. Total actual ET was highest under 
soil moisture treatm ent SMR3 followed by tha t under SMR2 and then by that 
under SMRl. The higher ET from treatm ent SMR3 is attributed to the 
irrigations applied to this treatm ent from the middle of the season till 
harvesting.
Total actual ET during season 3, 1990 was not significantly different 
under soil moisture treatm ents SMRl and SMR2. This season was very dry 
and no irrigation was applied to the lysimeters under these two treatments, 
while total actual ET under soil moisture treatm ent SMR3 was highly 
significantly different from tha t under soil moisture treatments SMRl and 
SMR2. Total actual ET was highest under soil moisture treatm ent SMR3 
followed by that under SMRl and then by that under SMR2. This difference 
was attributed to irrigations that were applied just before 8-leaf stage till 
harvesting for treatm ent SMR3.
To study the effect of different treatments SMRl, SMR2, and SMR3 on 
actual evapotranspiration at each growth stage for three seasons, randomized 
block split plot design with two replicates was used as shown in Table 31 
Appendix B. From Table 9, it can be noted that actual evapotranspiration 
differed significantly among all growth stages under different treatments. The
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actual ET during tasseling/silking stage was 50% higher than actual ET during
the harvest stage, 144% higher than the ET during the 8-leaf stage, and over
7 times higher than the ET during the emergence stage (Table 9).
Table 9 - Summary of Duncan’s Multiple Range Test for Variable Actual ET 
in Table 31 Appendix B.
Duncan Grouping Mean N Growth Stage
A 105.22 18 Tasseling/Silking
B 69.93 18 Harvesting
C 43.02 18 8 - Leaf
D 14.32 18 Emergence
Therefore, more irrigation water will be needed a t tasseling/silking stage than 
the other stages for irrigation scheduling purposes. To see if there was any 
significant differences among the means of actual evapotranspiration at 
different growth stages within the season and under specified treatment, 
analysis of variance (Least Square Means for effect of Season*Trt*GS) was 
used as shown in Table 10 below. From this table, it was shown that for season 
1, 1989 and under soil moisture treatm ent SMRl, actual ET during 
tasseling/silking stage was not significantly different from that during 8-leaf 
and harvesting growth stages, also actual ET during 8-leaf stage was not 
significantly different from th a t during the harvesting stage. However, actual 
ET during the tasseling/silking stage was significantly higher than during the 
emergence stage. Actual ET during the emergence stage was much lower 
(highly significantly lower) than actual ET during 8-leaf, harvesting, and
53
tasseling/silking growth stages.
For soil moisture treatments SMR2 and SMR3, actual ET differed 
significantly among all growth stages. Actual ET was highest during 
tasseling/silking stage followed by harvesting, 8-leaf, and emergence growth 
stages.
Actual ET during season 2, 1990 differed significantly among all growth 
stage for all soil moisture treatments. Actual ET was highest during 
tasseling/silking stage followed by harvesting stage and 8-leaf stage. Actual ET 
was lowest during emergence stage.
Actual ET during season 3,1990 differed significantly among all growth 
stage for all soil moisture treatments except that actual ET during 8-leaf stage 
was not significantly different from that during harvesting growth stage for 
soil moisture treatments SMRl and SMR2. Actual ET was highest during 
tasseling/silking stage followed by harvesting, 8-leaf, and emergence growth 
stages.
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Table 10 - Summary of Differences among Season*TRT*GS Least Squares 
Means for Actual ET in Table 31 Appendix B.
GS
8TS E8 PE TSH
LSMEAN GS Probability
8TS60.5 .4522 .0001 .5684
E854.9 .4522 .0001 .8543
SM Rl PE16.6 .0001 .0001 .0001
TSH56.26 .5684 .8543 .0001
74.39 8TS .0001 .0001 .0433
E840.25 .0001 .0038 .0174Season
1,1989 SMR2 PE17.06 .0001 .0038 .0001
TSH58.84 .0433 .0174 .0001
8TS81.1 .0001 .0001 .0513
E844.27 .0001 .0013 .0060
SMR3 PE17.93 .0001 .0013 .0001
TSH66.14 .0513 .0060 .0001
8TS107.61 .0001 .0001 .0191
E836.19 .0001 .0023 .0001
SM Rl PE11.45 .0001 .0023 .0001
TSH89.33 .0191 .0001 .0001
8TS128.58 .0001 .0002.0001
E841.25 .0001 .0001 .0001
Season
2,1990
SMR2 PE14.16 .0001 .0001.0010
TSH97.53 .0002 .0001 .0001
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Table 10 - (continued).
GS*
8TS E8 PE TSH
LSMEAN GS Probability
190.96 8TS . .0001 .0001 .0001
Season SMR3 35.48 E8 .0001 • .0018 .0001
2,1990 10.1 PE .0001 .0018 .0001
112.16 TSH .0001 .0001 .0001
63.38 8TS . .0008 .0001 .0001
35.85 E8 .0008 .0094 .3669
SM Rl 15.36 PE .0001 .0094 .0714
29.12 TSH .0001 .3669 .0714
66.68 8TS .0001 .0001 .0001
32.9 E8 .0001 .0042 .2294
Season
3,1990
SMR2 9.99 PE .0001 .0042 . .0690
23.88 TSH .0001 .2294 .0690 .
173.77 8TS .0001 .0001 .0001
66.11 E8 .0001 .0001 .0003
SMR3 16.3 PE .0001 .0001 .0001
96.14 TSH .0001 .0003 .0001
* GS is growth stage, 8TS is tasseling/silking stage, E8 is 8 - Leaf stage, PE 
is emergence stage, and TSH is harvesting stage.
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Objective - 2 :
Monthly pan evaporation (Table 32 Appendix B) was determined by 
summing the daily pan evaporation values recorded a t the weather station at 
Louisiana Agricultural Experimental Station’s Ben Hur Research Farm for the 
period between January 1981 to September 1990.
Daily potential ET was calculated by the Modified Penman model 
(Appendix D) as shown in Table 32 Appendix B. The daily potential ET was 
summed to obtain the monthly potential ET, as shown in Table 32 Appendix 
B. The ratios of monthly potential ET to monthly pan evaporation were 
calculated and are shown in Table 32 Appendix B.
Monthly values of potential ET were calculated by Thornthwaite’s model 
(Appendix D). Daily potential ET was determined with the Hargreaves model 
(Appendix D) and summed to get the monthly potential ET as shown in Table 
33 Appendix B.
The ratios of potential ET to pan evaporation for Thornthwaite and 
Hargreaves models were calculated by dividing the monthly potential ET by 
monthly pan evaporation as shown in Table 33 Appendix B.
The mean monthly potential ET and mean monthly ratios, were 
calculated by summing for each month for the whole period and dividing by the 
number of years as shown in Tables 11 and 12.
Figure 6 shows a graph of the monthly data which indicates tha t pan 
evaporation, Thornthwaite ETp, Modified Penman ETp, and Hargreaves ETp
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follow a similar trend. Potential ET by Modified Penman was higher than 
potential ET by Thornthwaite and Hargreaves in winter for the period (1981- 
1990) and also in the summer for the period (1984-1990) while, it is lower than 
Thornthwaite in summer for the period 1981 and 1983. One reason for this 
differences is the effect of wind which impacts the temperature and 
evapotranspiration. The Thornthwaite model depends mainly on monthly 
temperature and the day length, while, the Modified Penman model depends 
on both energy balance and an aerodynamic term which is affected by the wind 
movement.
From Figure 6, it can be seen tha t in the summer, pan evaporation is 
higher than potential ET by Modified Penman, Hargreaves, and Thornthwaite 
models for the period (1981-1990) except in 1984 and 1985 where Modified 
Penman ETp is higher. In winter, pan evaporation was higher than potential 
ET by modified Penman, Hargreaves, and Thornthwaite models for the years 
(1981 - 1983, and 1988 - 1989), while, it was lower than potential ET by 
Penman for the period (1984 - 1987). This fluctuation in pan evaporation 
values was affected by many factors such as wind movement, temperature, and 
relative humidity.
Figure 7 shows tha t the mean monthly pan evaporation has higher 
values than Modified Penman ETp, Hargreaves ETp, and Thornthwaite ETp 
for the entire year for the period (1981-1990), except tha t Thornthwaite ETp 
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Figure 6 - Monthly Potential ET (mm) for (1981-1990).
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Figure 7 - Mean Monthly Potential ET (mm) for (1981-1990).
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month of September has higher ETp value than Hargreaves ETp.
Table 11 - Mean monthly Evapotranspiration for the Period (1981-1990).
Month ET(Thomth) ET(Penman) ET(Hargr) E(Pan)
ET (mm)
JAN 16.00 57.15 37.59 60.96
FEB 23.88 63.50 44.70 68.83
MAR 42.42 108.97 83.57 112.78
APR 73.15 136.91 110.24 141.48
MAY 102.62 160.78 138.43 176.02
JUN 134.62 151.13 139.70 171.45
JUL 148.59 155.19 148.59 168.91
AUG 147.07 144.78 136.65 150.37
SEP 119.63 129.54 113.03 138.94
OCT 75.69 104.65 83.57 120.14
NOV 46.74 73.91 53.09 83.82
DEC 21.59 53.85 34.54 59.18
Total 952.00 1340.36 1123.7 1452.88
Figure 8 shows that ET(Penman)/Pan evaporation ratios fluctuate within 
a range of 0.88 to 0.97 about the mean of 0.92 with ± 0.032 std. error. 
ET(Thornthwaite)/Pan evaporation ratios fluctuate within a range of 0.27, to 
0.98 about the mean of 0.59 with ± 0.238 std. error. ET(Hargreaves)/Pan 
evaporation ratios fluctuate within a range of 0.61, to 0.92 about the mean of 
0.75 with ± 0.1 std. error.
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Figure 8 - Mean Monthly Ratios for the Period (1981-1990)








JAN 0.27 0.94 0.66
FEB 0.35 0.92 0.66
MAR 0.37 0.97 0.73
APR 0.48 0.97 0.76
MAY 0.58 0.91 0.80
JUN 0.78 0.88 0.82
JUL 0.88 0.92 0.89
AUG 0.98 0.96 0.91
SEP 0.86 0.93 0.81
OCT 0.64 0.88 0.72
NOV 0.56 0.89 0.65
DEC 0.36 0.92 0.61
Average = 0.59 0.92 0.75
Std. err. = ±0.238 ±0.032 ±0.10
From Table 12, for the Thornthwaite model, the ratio values changed 
depending on the time of the year. The ratios averaged 0.76 for the period 
between April and September (1981-1990), and 0.42 for the period between 
October and March. The annual average value was 0.59 .
For the Penman model, the ratio values averaged 0.93 for the same 
period above (April-September), and 0.92 for the period (October-March). The 
annual average value was 0.92 .
For the Hargreaves model, the ratio values averaged 0.83 for the same
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period (April-September), and 0.67 for the period (October-March). The annual 
average value was 0.75 .
ETpen/Epan ratios fluctuated less about the mean than did the ratios of 
any of the other models, therefore, average ETpen/Epan ratio of 0.92 with pan 
evaporation data is recommended for estimating the crop water use.
From the regression analysis tables (Tables 34, 35, and 36) (Appendix 
B), for mean monthly potential evapotranspiration Table 35 of the period 
(1981-1990), it can be seen that r  values at the Penman and Hargreaves 
models differed very little (0.994, and 0.988 respectively), while Thornthwaite 
model r  value was 0.904. The sum of squares of deviation of observed T s  from 
the fitted regression line (SSE), were 0.325, 0.763, and 7.79 for the three 
models, respectively. For mean monthly potential evapotranspiration as shown 
in Table 36 (Appendix B) for the growing season (Apr-Sep), Thornthwaite, 
Penman, and Hargreaves models have r  values of 0.328, 0.957, and 0.855 
respectively. Their SSE were 5.883, 0.09, and 0.511 respectively. It can be seen 
tha t Penman model, with r  value of 0.957 and SSE of 0.09, predicted potential 
ET more closely than the other two models. For monthly potential 
evapotranspiration as shown in table 34 (Appendix B) of the period (Jan. 1981- 
Sep. 1990), Penman and Hargreaves models have very close r values of 0.898, 
and 0.895 respectively, while Thornthwaite model r value is 0.804. Their SSE 
were 61.11, 66.21, and 156.2 respectively. From the above, the Penman model 
is the preferred model for use in southern Louisiana. The summary of
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regression analysis results of Tables 34, 35, and 36 Appendix B for Penman,
Hargreaves, and Thornthwaite models is shown in Table 13 below:
Table 13 - Summary of Tables 34, 35, and 36 Appendix B indicates the 
Correlation Coefficient (r) and Error Sum Square (SSE) for 
Penman, Hargreaves, and Thornthwaite models.






r 0.898 0.994 0.957
SSE 61.11 0.325 0.090
Hargreaves
r 0.895 0.988 0.855
SSE 66.21 0.763 0.511
Thornthw
r 0.804 0.904 0.328
SSE 156.2 7.790 5.883
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Objective - 3:
The actual ET and Potential ET by the Modified Penman model were 
calculated and summarized for intervals equal to 10 percent of growing season 
(Table 14). Then, the crop growth stage coefficient Kc was calculated using 
equation 21 :
Kc = ETact / ETp (21)
The coefficients are shown in Table 15 for the three growing seasons.
Table 14 - The actual ET under SMR3 Treatment and potential ET at each 

















10 17.93 12.75 16.31 37.39 34.54 33.58
20 25.04 16.61 19.18 41.05 38.99 28.88
30 19.99 22.15 26.39 44.88 35.74 32.72
40 27.97 29.08 38.81 34.29 40.13 35.99
50 23.29 42.55 43.46 40.08 45.77 33.93
60 19.38 50.60 50.57 20.70 41.61 41.35
70 24.84 49.84 42.29 35.59 44.93 36.75
80 20.60 42.52 35.92 25.71 40.64 33.20
90 17.37 49.45 38.05 30.81 48.08 37.01
100 13.16 41.38 41.71 22.07 43.74 49.10
Total 209.57 356.93 352.69 332.57 414.17 362.51
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Table 15 - The Percent of the Season, the Kc a t each tenth of the Growing 




Season 1 Season 2 Season 3 ^Average KcSCS
10 0.480 0.369 0.485 0.427 0.500
20 0.610 0.426 0.665 0.546 0.585
30 0.445 0.620 0.807 0.714 0.715
40 0.816 0.725 1.078 0.902 0.915
50 0.581 0.929 1.280 1.105 1.050
60 0.936 1.216 1.223 1.220 1.080
70 0.699 1.109 1.151 1.130 1.070
80 0.801 1.046 1.082 1.064 1.060
90 0.564 1.028 1.028 1.028 1.030
100 0.596 0.946 0.850 0.898 1.000
* The average of the crop coefficients of the last two seasons.
To study significant differences among these Kc values over three 
seasons for sweet corn, analysis of variance was used as shown in Table 37 
(Appendix B). From the Duncan’s Multiple Range Test for Variable Kc, the 
mean of crop coefficients of season 1, 1989 was not significantly different from 
that of season 2, 1990 (Table 16). The mean of crop coefficients of season 2, 
1990 was not significantly different from that of season 3,1990 while the mean 
of crop coefficients of season 3, 1990 was significantly different from that of 
season 1, 1989.
67
Table - 16 Summary of Duncan’s Multiple Range Test for Variable Kc in 
Table 37 Appendix B.
Duncan Grouniner Mean* N Grout)
A 0.965 10 Kc3
B A 0.841 10 Kc2
B 0.653 10 Kcl
* Means with the same letter are not significantly different.
In Figure 9 large deviations in the Kc’s values along the season are 
shown. In Figures 10 and 11 small deviations are shown, compared to the first 
season. Therefore, the crop coefficient values of season 2, 1990 and season 3, 
1990 were averaged to form one crop growth stage coefficient curve as shown 
in Figure 12.
To compare the average Kc’s values with the USDA-SCS(1970, curve 5) 
Kc values, analysis of variance was used as shown in Table 38 (Appendix B). 
From this table, it can be concluded that there was no significant difference 
between the average Kc’s values of the last two seasons and the Kc’s values 
used by USDA-SCS (Pr > F = 0.9789). Also Figure 12 shows tha t the difference 
between the two curves was small.
For scheduling irrigation of sweet corn in southern Louisiana and other 
areas with the same climate, Equation 21 and the predicted crop coefficient 
(average Kc) in Table 15 can be used.
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Figure 9 - Crop Coefficient Curve for Season 1,1989.
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Figure 10 - Crop Coefficient Curve for Season 2,1990.
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Figure 11 - Crop Coefficient Curve for Season 3,1990.
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Figure 12 - Average Crop Coefficient & USDA-SCS Curves.
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Guitjens (1990) used the following equation:
ET0 = Kp * E pan with Kp between 0.80 and 0.85, to find the 
reference ET0 to calculate the crop coefficient K^p. From the comparision of 
different evapotranspiration equations, Modified Penman equation was found 
to be the most reliable equation for southern Louisiana with average pan 
coefficient Kp equal to 0.92 with ± 0.032 std. error.
Therefore:
ETp= 0.92 * Epan 
Since ETacl = Kc * ETp 
therefore:
ETact = 0.92 * Kc * Epan (22)
From the above equation, actual ET can be estimated from Pan 
evaporation. This relationship should also be useful for areas with similar 
climate when pan evaporation is the only climatic data available.
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Obiective - 4 :
To study the growth of sweet com under the three soil moisture 
treatm ents for three seasons, plant heights were measured and average 
heights are shown in Tables 17,18, and 19. Randomized block design with two 
replicates model was used to analyze the data as shown in Table 39 (Appendix 
B). From Table 20, it can be seen tha t the height of the com during season 1, 
1989 differed significantly under soil moisture treatm ent SMR1 from that 
under soil moisture treatm ent SMR2. The height of the corn was not 
significantly different under soil moisture treatm ent SMR1 from that under 
soil moisture treatm ent SMR3. The height of the corn was not significantly 
different under soil moisture treatm ent SMR2 from that under soil moisture 
treatm ent SMR3. The height of the corn was the highest under soil moisture 
treatm ent SMR3. One of the reasons behind that is all the plants in 
lysimeters # 3, # 4, and # 6 had been eaten by the cutworm, then replanted 
and after that all the plants in lysimeter # 4 had been died again after this 
lysimeter had been flooded for a period of time.
The height of the com during season 2, 1990 was not significantly 
different under the three soil moisture treatments although irrigation was 
applied to lysimeters # 3 and # 5 by the mid of the season.
The height of the corn during season 3, 1990 was not significantly 
different under soil moisture treatm ent SMR1 from that under soil moisture 
treatm ent SMR2. The height of the com was highly significantly different
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Table 17 - Average Height of Plants inside Lysimeter (cm) for Season 1,
1989 under Three Soil Moisture Treatments.
Date
Height of Plant inside Lysimeter (cm)
1 2 3 4 5 6
Treat. # SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
8-15-89 0 0 0 0 0 0
8-20-89 0 0 0 0 _ 0 0
8-23-89 2.54 2.54 0 0 2.54 0
8-26-89 6.35 5.72 0 0 5.08 0
8-29-89 9.40 11.43 2.54 1.91 8.89 2.54
9-1-89 10.41 ...13.46 5.08 3.56 13.46 5.33
9-4-89 18.54 14.48 8.89 14.48 7.62
9-7-89 23.11 16.51 12.95 . 16.51 11.43
9-10-89 36.07 22.10 18.54 1.02 26.92 16.00
9-13-89 45.47 24.89 25.91 5.59 27.94 18.03
9-15-89 56.13 27.94 32.00 8.13 39.88 23.11
9-18-89 66.04 40.64 37.59 11.43 50.80 27.94
9-21-89 82.04 52.07 50.04 13.97 59.94 36.07
9-24-89 91,95 56.90 54.10 17.02 61.98 43.94
9-27-89 102.11 64.01 62.99 21.59 73.91 50.55
10-2-89 135.13 91.95 85.09 29.97 100.08 68.07
10-5-89 149.10 114.05 96.01 33.02 112.01 81.03
10-8-89 149.86 114.30 127.00 .._ 33.02 121.92 96.52
10-11-89 149.86 124.97 136.91 37.08 130.05 115.06
10-14-89 150.11 124.97 139.95 45.97 133.10 127.00
10-18-89 150.11 127.00 145.03 55.12 135.13 135.13
10-22-89 150.11 127.00 148.08 57.91 135.13 137.92
10-25-89 150.11 127.00 148.08 59.94 135.13 141.99
10-29-89 150.11 127.00 148.08 59.94 135.13 141.99
11-1-89 150.11 127.00 148.08 62.99 135.13 141.99
Table 18 - Average Height of Plants inside Lysimeter (cm) for Season 2, 1990
under Three Soil Moisture Treatments.
Date
Height of Plant inside Lysimeter (cm)
1 2 3 4 5 6
Treat. # SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
4-19-90 0 0 0 0 0 0
4-23-90 0 0 0 0 0 0
4-25-90 2.54 2.54 2.54 2.54 2.54 2.54
4-28-90 . 5.08 6.35 6.35 ... 5,08 5.08 5.08
4-30-90 5.72 8.89 8.26 7.62 6.99 8.89
5-2-90 9.53 10.80 11.43 10.16 9.53 11.43
5-4-90 12.07 12.70 12.70 11.43 12.07 15.24
5-6-90 15.24 17.78 17.15 15.24 15.24 17.78
5-8-90 17.15 19.05 19.05 16.51 17.15 19.69
5-9-90 17.78 19,69 20.32 17.15 18.42 20.32
5-11-90 19.05 21.59 21.59 19.05 20.32 22.23
5-14-90 25.40 29.21 29.21 25.40 26.67 29.21
5-18-90 36.83 40.64 40.64 35.56 38.10 41.91
5-21-90 46.99 49.53 50.80 48.26 48.26 54.61
5-24-90 57.15 64.77 66.04 59.69 60.96 68.58
5-27-90 71.12 76.20 85.09 77.47 78.74 83.82
5-30-90 76.20 86.36 91.44 81.28 83.82 88.90
6-2-90 95.25 101.60 102,87 91.44 99.06 96.52
6-5-90 116.84 124.46 139.70 111.76 121.92 134.62
6-8-90 152.40 157.48 162.56 147.32 152.40 154.94
6-11-90 160.02 160.02 167.64 162.56 162.56 165.10
6-14-90 167.64 163.83 172.72 162.56 166.37 167.64
6-17-90 170.18 165.10 173.99 163.83 170.18 168.91
6-20-90 170.18 165.10 173,99 163.83 170.18 168.91
6-23-90 170.18 165.10 173.99 163.83 170.18 168.91
6-26-90 170.18 165.10 173.99 163.83 170.18 168.91
6-29-90 170.18 165.10 173.99 163.83 170.18 168.91
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Table 19 - Average Height of Plants inside Lysimeter for Season 3,1990 under
Three Soil Moisture Treatments.
Date
Height of Plant inside Lysimeter (cm)
1 2 3 4 5 6
Treat. # SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
7-9-90 0 0 0 0 0 0
7-12-90 0 0 0 0 0 0
7-15-90 3.81 3.81 4.45 3.81 3.81 3.81
7-18-90 9.53 8.89 8.89 8.89 8.89 8.89
7-21-90 13.34 13.34 13.34 13.34 13.34 13.34
7-24-90 17.15 17.15 18.42 13.97 17.78 18.42
7-27-90 20.96 23.50 22.23 17.78 23.50 24.13
7-30-90 26.04 27.94 26.04 22.86 30.48 29.85
8-2-90 30.48 33.02 33.66 28.58 38.10 35.56
8-5-90 39.37 43.18 45.72 35.56 49.53 43.18
8-8-90 44.45 49.53 58.42 40.64 63.50 55.88
8-11-90 46.99 58.42 71.12 43.18 77.47 60.96
8-14-90 50.80 67.31 87.63 44.45 93.98 71.12
8-17-90 59.69 83.82 111.76 45.72 116.84 78.74
8-20-90 60.96 90.17 147.32 50.80 153.67 86.36
8-23-90 60.96 101.60 162.56 52.07 167.64 95.25
8-26-90 60.96 106.68 167.64 54.61 170.18 96.52
8-29-90 60.96 106.68 167.64 54.61 171.45 96.52
9-1-90 60.96 106.68 167.64 54.61 171.45 96.52
9-4-90 60.96 106.68 167.64 54.61 171.45 96.52
9-7-90 60.96 106.68 167.64 54.61 171.45 96.52
9-10-90 60.96 106.68 167.64 54.61 171.45 96.52
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under soil moisture treatm ent SMR1 from tha t under soil moisture treatm ent
SMR3, and the height of the com was also highly significantly different under
soil moisture treatm ent SMR2 from that under soil moisture treatm ent SMR3.
Corn height was the highest under soil moisture treatm ent SMR3 as shown in
Table 20 below. These significant differences in plants height is due to many
reasons. One reason was because this season was relatively dry and irrigation
was applied at an early growth stage (emergence-8 leaf).
Table 20 - Summary of Differences among Season*TRT Least Squares Means 






94.995 SMR1 .0418 .0583
146.05 SMR2 .0418 .8410
141.61 SMR3 .0583 .8410 .
Season 2, 
1990
164.47 SMR1 .8187 .7315
169.55 SMR2 .8187 . .9087
172.09 SMR3 .7315 .9087 .
Season 3, 
1990
80.65 SMR1 .9314 .0026
78.74 SMR2 .9314 . .0022
169.55 SMR3 .0026 .0022
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To study sweet corn growth during each growth stage, the change in 
height a t each growth stage was determined (Table 21). A randomized block 
split plot design with two replicates was used to analyze the data. From the 
analysis of variance Table 40 (Appendix B), for season 1, 1989, the change in 
the height of the plant during tasseling/silking stage differed significantly from 
that during the other stages (8-leaf, harvesting, and emergence), while the 
change in the height of the plant during the 8-leaf stage was not significantly 
different from that during the emergence and from that during the harvesting 
growth stages under all soil moisture treatments except that the change in 
height of the plant during the emergence stage differed significantly from that 
during the harvesting stage. The change in height during tasseling/silking 
growth stage was the highest followed by harvesting, 8-leaf, and emergence 
growth stages.
For season 2, 1990, and season 3, 1990, the change in the height of the 
plant during tasseling/silking stage differed significantly from that during the 
other growth stages, while, the change in height of the plant was not 
significantly different during the emergence stage from that during the 8-leaf 
and harvesting growth stages under all soil moisture treatments as shown in 
Table 22.
The Duncan test shows tha t the change in height during 
tasseling/silking stage differed significantly from that during the other stages, 
while, the change in height did not differed significantly among the 8-leaf,
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harvesting, and emergence growth stages (Table 23).
Table 21 - Change in Height of P lant (cm) at Different Growth Stages for 










1 2 3 4 5 ___ 6
Growth Stage Chanere in Heierht (cm)
Emergence 2.54 2.54 0 0 2.54 0
8 - Leaf 20.57 13.97 12.95 0 13.97 11.43
Tas seling/Silking 126.0_ 97.54 83.06 33.02 95.5 69.6
Harvest 1.01 12.95 52.07 29.97 23.12 60.96
Season 2, 1990
Lysimeter #
1 2 3 4 5 6
Growth Stage Change in Heierht (cm)
Emergence 2.54 2.54 2.54 2.54 2.54 2.54
8 - Leaf 16.51 .19,05 19.05 16.51 17.78 19.69
Tasselinu/Silkinff 141.0 138.4 146.1 143.5 142.2 142.9
Harvest 10.16 5.08 6.35 1.27 7.62 3.81
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Table 21 - (continued)
Season 3, 1990
Lysimeter #
1 2 3 4 5 6
Growth Stage Change in Height (cm)
Emergence 3.81 3.81 3.81 3.81 3.81 3.81
8 - Leaf 22.23 24.13 22.23 19.05 26.67 26.04
Tasseling/Silking 34.92 73.66 136.5 29.21 137.2 65.4
Harvest 0 5.08 5.08 2.54 3.81 1.27
Table 22 - Summary of Differences among Season*TRT*GS Least Squares 
Means for Height of the Plant in Table 40 Appendix B.
GS
8TS E8 PE TSH
LSMEAN GS Probability
65.28 8TS . .0010 .0004 .0100
6.99 E8 .0001 . .7208 .3685
SMR1 1.27 PE .0004 .7208 , .2129
21.46 TSH .0100 .3685 .2129 .
97.8 8TS .0001 .0001 .0002
16.0 E8 .0001 . .3603 .3521
Season SMR2
1.27 PE .0001 .3603 .0713
1,1989 30.99 TSH .0002 .3521 .0713
89.28 8TS . .0001 .0001 .0030
13.46 E8 .0001 .4479 .1389
SMR3
1.27 PE .0001 .4479 .0297
37.6 TSH .0030 .1389 .0297 •
Table 22 - (continued)
GS
8TS E8 PE TSH
LSMEAN GS Probability
140.97 8TS . .0001 .0001 .0001
SMR1 17.78 E8 .0001 . .3441 .3643
2.54 PE .0001 .3441 , .9683
3.18 TSH .0001 .3643 .9683 .
141.92 8TS , .0001 .0001 .0001
Season 18.1 E8 .0001 , .3343 .4885
2,1990 SMR2 2.54 PE .0001 .3343 . .7810
6.99 TSH .0001 .4885 .7810
144.15 8TS .0001 .0001 .0001
18.42 E8 .0001 .3248 .4764
SMR3 2.54 PE .0001 .3248 .7810
6.99 TSH .0001 .4764 .7810
51.44 8TS .0701 .0056 .0056
21.59 E8 .0701 .2712 .2712
SMR1 3.81 PE .0056 .2712 1.000
3.81 TSH .0056 .2712 1.000
50.16 8TS .1117 .0068 .0042
24.14 E8 .1117 .2100 .1492
Season
3,1990
SMR2 3.81 PE .0068 .2100 .8425
0.635 TSH .0042 .1492 .8425
136.84 8TS .0001 .0001 .0001
24.45 E8 .0001 .2032 .2170
SMR3 3.81 PE .0001 .2032 .9683
4.45 TSH .0001 .2170 .9683
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Table 23 - Summary of Duncan’s Multiple Range Test for Variable Height in 
Table 40 Appendix B.
Duncan Grouping____ Mean* N_________ GS
A 101.98 18 Tass/Silk
B 17.88 18 8 - Leaf
B 12.90 18 Harvest
B 2.54 18 Emerg
* Means with the same letter are not significantly different.
Average plant height per treatm ent were calculated for three seasons as shown
in Tables 24, 25, and 26. Average height versus the time in (days) was plotted
for three soil moisture treatments per season as shown in Figures 13, 14, and
15. From these figures, it can be noted tha t there is no significant deviation
among the average heights under the three soil moisture treatments as shown
in Figures 13 and 14. Average plant height under soil moisture treatm ent
SMR3 was significantly higher than the plant heights from soil moisture
treatm ents SMR1 and SMR2 (Figure 15).
To study the effect of different soil moisture treatments on the dry
matter yield (kg/ha), randomized block design with two replicates was used as
shown in Table 41 Appendix B. From Table 27, it can be seen that the dry
m atter yield (kg/ha) during season 1,1989 was not significantly different under
the three soil moisture treatments and this was because the season was
relatively wet, thus moisture was available during the entire season for the
plants in all treatments.
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Table 24 - Average Height of Plants (cm) per Treatment for Season 1, 1989.
Day
Average Height (cm) /Treatment
SMR1 SMR2 SMR3
0 0 0 0
11 0 0 0
14 11.43 5.97 8.89
17 13.46 7.87 9.27
20 14.48 13.08 11.68
23 16.51 17.27 12.19
26 22.10 26.04 22.73
29 24.89 31.12 26.92
31 27.94 39.62 35.94
34 40.64 46.99 44.20
37 52.07 59.06 54.99
40 56.90 67.95 58.04
43 64.01 75.31 68.45
48 91.95 101.60 92.58
51 114.05 115.06 104.01
54 114.30 123.19 124.46
57 124.97 132.46 133.48
60 124.97 138.56 136.53
64 127.00 142.62 140.08
68 127.00 144.02 141.61
71 127.00 146.05 141.61
75 127.00 146.05 141.61
78 127.00 146.05 141.61
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Table 25 - Average Height of Plants (cm) per Treatment for Season 2, 1990.
Day
Average Height (cm) /Treatment
SMR1 SMR2 SMR3
0 0 0 0
6 0 0 0
9 5.72 5.72 5.72
11 8.26 7.30 7.94
13 10.48 10.48 10.48
15 12.07 13.65 12.38
17 16.51 16.51 16.19
19 18.10 18.42 18.10
20 18.42 19.05 19.37
22 20.32 20.64 20.96
25 27.31 27.31 27.31
29 38.10 39.37 39.37
32 48.90 50.80 49.53
35 62.23 62.87 63.50
38 76.84 77.47 81.92
41 83.82 82.55 87.63
44 96.52 95.89 100.97
47 118.11 125.73 130.81
50 152.40 153.67 157.48
53 161.29 162.56 165.10
56 163.20 167.64 169.55
59 164.47 169.55 172.09
62 164.47 169.55 172.09
65 164.47 169.55 172.09
68 164.47 169.55 172.09
71 164.47 169.55 172.09
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0 0 0 0
3 0 0 0
6 3.81 3.81 4.13
9 8.89 9.21 8.89
12 13.34 13.34 13.34
15 15.56 17.78 18.10
18 20.64 22.54 22.86
21 25.40 27.94 28.26
24 30.80 33.02 35.88
27 39.37 40.96 47.63
30 45.09 50.17 60.96
33 50.80 53.98 74.30
36 55.88 60.96 90.81
39 64.77 69.22 114.30
42 70.49 73.66 150.50
45 76.84 78.11 165.10
48 80.65 78.74 168.91
51 80.65 78.74 169.55
54 80.65 78.74 169.55
57 80.65 78.74 169.55
60 80.65 78.74 169.55
63 80.65 78.74 169.55
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The dry m atter yield (kg/ha) during season 2,1990 was not significantly 
different under under the three soil moisture treatments although irrigation 
was applied to lysimeters # 3 and # 5 (SMR3).
The dry m atter yield (kg/ha) during season 3, 1990 under soil moisture 
treatm ent SMR1 was not significantly differed from that under SMR2, while, 
the dry m atter yield (kg/ha) under SMR3 was significantly higher than that 
under SMR1 and SMR2. Higher yield from SMR3 was due to irrigations that 
were applied to the plants in lysimeters # 3 and # 5 (SMR3) early in the 
season.
Table 27 - Summary of Differences among Season*TRT Least Squares






1961.97 SMR1 . .1766 .2374
4186.28 SMR2 .1766 . .8453
3881.75 SMR3 .2374 .8453 «
Season 2, 1990
14785.2 SMR1 .6157 .5167
13996.67 SMR2 .6157 .2627
15808.87 SMR3 .5167 .2627 .
Season 3, 1990
1907.44 SMR1 . .9874 .0010
1882.75 SMR2 .9874 .0010
9156.51 SMR3 .0010 .0010
Height (cm)
150
SMR1 SMR2  SMR3
100
/
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Time (days)
Figure 13 - Average Height of Plants (cm) for Season 1,1989
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Figure 14 - Average Height of Plants (cm) for Season 2 ,1990
Height (cm)
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Figure 15 - Average Height of Plants (cm) for Season 3 ,1990
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Yield and ET data were regressed to determine if there was a significant 
relationship. From this analysis, a linear relationship between the dry m atter 
yield and total evapotranspiration was indicated which showed th a t dry matter 
yield increased 57.32 kg/ha for each 1.0 mm increase in actual ET. The yield 
equation is shown below:
Yield = - 5753.26 + 57.32 * ET with r  = 0.77
where Yield is dry m atter yield in (kg/ha), and
ET is total evapotranspiration in (mm).
Dry m atter yield (kg/ha) was plotted against total ET (mm) for each soil 
moisture treatm ent and for three seasons as shown in Figure 16.
To study the effect of different soil moisture treatm ents on the 
marketable com yield (number of ears/ha), a randomized block design with two 
replicates was used as shown Table 43 (Appendix B). During season 1, 1989, 
marketable corn yield from SMR3 was significantly higher than tha t from 
SMRl and SMR2. Marketable yield difference between SMR1 and SMR2 was 
not significant (Table 28). As mentioned before, these differences were due to 
the plants being eaten by cutworm in lysimeter # 4 (SMRl) and replanted 
again, then all of plants, for the same lysimeter were killed because of heavy 
rain tha t cause this lysimeter to flood for several days.
The marketable yield during season 2, 1990, did not differ significantly 
among the soil moisture treatments, eventhough, some irrigation was applied 











Figure 16 - Dry Matter Yield (kg/ha) & Total Actual ET (mm) Relationship.
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Table 28 - Summary of Differences among Season*TRT Least Squares






11343 SMRl .0597 .0295
34029.5 SMR2 .0597 . .6768
38566.5 SMR3 .0295 .6768 •
Season 2, 1990
90745.5 SMRl .5343 .8342
83939.5 SMR2 .5343 . .6768
88476.5 SMR3 .8342 .6768 •
Season 3, 1990
0.0000 SMRl . 1.000 .0001
0.0000 SMR2 1.000 .0001
72596.0 SMR3 .0001 .0001 •
During season 3,1990, marketable yield from soil moisture treatments 
SMRl and SMR2 was zero. Average yield from soil moisture treatm ent SMR3 
was 65790 ears/ha. The reason for no yield from SMRl and SMR2 was the dry 
season which affected and delayed the growth performance of the plants under 
SMRl and SMR2 (Table 29). Irrigation was very valueable in corn production 
during this dry season.
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Table 29 - The # of ears/ha under different soil moisture treatm ents and for 
three seasons.
Season Lys. # 1 2 3 4 5 6
1,89
#ears/ha
49910 22686 36298 0 40835 18149
2,90 81671 99820 86208 81671 86208 90745
3,90 0 0 68059 0 77133 0




The main purposes of this research was to determine the actual 
evapotranspiration for sweet com for the southern Louisiana region, to 
compare different evapotranspiration equations (Thomthwaite, Modified 
Penman, and Hargreaves) with pan evaporation, to find which is the most 
reliable equation for this area, to develop crop growth stage coefficient curve, 
and to study the performance of the growth (height of the plants) and the yield 
(dry m atter yield kg/ha and marketable yield # of ears/ha), under three 
different soil moisture treatments.
To achieve these objectives, six lysimeters with dimensions as shown in 
Figure 2, were installed to provide water balance data over three growing 
seasons of sweet com at the Louisiana Experimental Station Research Farm 
located 6 km south of Louisiana State University, Baton Rouge, Louisiana. 
This study was conducted for three seasons (season 1,1989 fall, season 2,1990 
spring, and season 3, 1990 fall).
The soil moisture treatments were: SMRl - no irrigation or drainage, 
SMR2 - no irrigation but drainage if needed, and SMR3 - irrigation and 
drainage as needed.




Site preparation, fertilizing, planting, and spraying followed the same 
procedure for the three seasons. Sweet corn of the same variety (Merritt 
variety) was planted for all seasons.
Soil moisture content was measured with a neutron probe. An access 
tube (galvanized steel tube) was installed in the center of each lysimeter. Field 
calibration was done for the neutron probe and the calibration equation is: 
Thetav = 0.0623 + 0.3477 * (R/Rs) with r  = 0.979
The relationship between the percolated water (1) and the change in 
water table depth (cm) was:
Percolate = -1.204 + 1.3858 * X with r  = 0.959
To find actual evapotranspiration, a water balance equation was used. 
Randomized block design with two replicates model was used to determine the 
effect of soil moisture treatm ents on total actual evapotranspiration for three 
seasons. From the statistical analysis, for season 1, 1989, there was no 
significant differences among the total actual evapotranspiration under the 
three soil moisture treatments. For season 2, 1990, there was a significant 
difference between the means of the total actual evapotranspiration under soil 
moisture treatm ents SMRl and SMR2. Furthermore the difference in ET from 
SMR3, compared to SMRl and SMR2 was highly significant. This was due to 
irrigation being applied from about the middle of the season till harvesting for 
soil moisture treatm ent SMR3. Actual ET was higher under soil moisture 
treatm ent SMR3 than tha t under SMRl and SMR2. For season 3, 1990, there
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was a significant difference between the mean of total actual 
evapotranspiration under soil moisture treatm ent SMR3 and the mean of total 
actual evapotranspiration under soil moisture treatments SMRl and SMR2. 
The season was dry and irrigation was applied to soil moisture treatm ent 
SMR3. Actual ET was higher under soil moisture treatm ent SMR3 than tha t 
under SMRl and SMR2.
Randomized block split plot design with replicates was used to study the 
effect of different soil moisture treatments on actual evapotranspiration at 
each growth stage for three seasons. From this analysis, Duncan Multiple 
Range Test showed that there was a significant different among all the means 
of actual evapotranspiration a t all growth stages under different soil moisture 
treatments. Evapotranspiration during the tasseling/silking growth stage was 
significantly higher than during the harvest, 8-leaf, and emergence growth 
stages. Therefore, more irrigation water will be needed at tasseling/silking 
growth stage than the others for irrigation scheduling purposes.
To compare different evapotranspiration equations (Modified Penman, 
Hargreaves, and Thomthwaite) with Pan evaporation, climatological data for 
the period of Jan. 1981 to Sept. 1990 was used. All potential 
evapotranspiration, determined by these equations, and with pan evaporation 
followed similar trend. The ET^yEp^ ratio values fluctuated less about the 
mean than the ratios by the other models. The Penman model is recommended 
for use in southern Louisiana for estimating potential evapotranspiration.
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Therefore, the average E T ^ /E ^  ratio of value 0.92, with ±  0.032 std. error, 
can be used as pan coefficient Kp.
To find the crop growth stage coefficients, the following relationship was
used:
Kc = ETact/ETpen
where ETact and E T ^  were calculated on the 10% of the growing season basis. 
To compare the average Kc’s (last two seasons) with USDA-SCS curve 5 (1970) 
Kc’s values, analysis of variance was used and showed that there is no 
significant difference between the two sets of Kc’s values.
For scheduling irrigation of sweet com in southern Louisiana and other 
areas with similar climate, the following equation can be used to estimate 
actual ET :
ETact =0.92 * Kc * Epan (22)
From this equation, actual evapotranspiration can be estimated by knowing 
only the pan evaporation. This should be valuable in those areas with similar 
climate where pan evaporation is the only climatological data available.
The performance of growth as average height of the sweet com plants 
per lysimeter was studied using randomized block design with two replicates 
model. For season 1, 1989, there was a significant difference between the 
height of the plants under soil moisture treatments SMRl and SMR2. But the 
height of these plants was not significantly differed from treatm ent SMR3. 
Plants were higher under soil moisture treatm ent SMR3 than tha t under
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SMRl and SMR2. For season 2, 1990, there is no significant differences 
among the height of the plants under the three soil moisture treatments. The 
height of the plant was higher under soil moisture treatm ent SMR3 than tha t 
under SMRl and SMR2. For season 3, 1990, there is no significant difference 
between the height of the plants under soil moisture treatm ents SMRl and 
SMR2, while, there was a highly significant difference between the height of 
the plants under soil moisture treatm ent SMR3 with each of soil moisture 
treatm ents SMRl and SMR2 respectively. The height of the plant was the 
highest under soil moisture treatm ent SMR3. Irrigation significantly increased 
the height of the plants during this dry season.
The performance of growth as a change in height of the plants at each 
growth stage was studied using randomized block split plot design with 
replicates. From the Duncan Multiple Range Test, a significant difference was 
indicated between the change in the height of the plants a t tasseling/silking 
stage and the other growth stages, while, there is no significant differences 
among the perfomance of the change in height of the plants a t the 8-leaf, 
harvest, and emergence growth stages. The change in height of the plant 
during tasseling/silking growth stage was the highest followed by harvesting, 
8-leaf, and emergence growth stages.
Dry m atter yield (kg/ha) was studied using randomized block design 
with replicates. For season 1, 1989 and season 2, 1990, there is no significant 
difference among all the yields under the three soil moisture treatments. For
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season 3, 1990, there is no significant difference between the average yield 
under soil moisture treatments SMRl and SMR2 while there was a significant 
difference between the average yield under soil moisture treatm ent SMR3 and 
the yield under the soil moisture treatments SMRl and SMR2 respectively. 
The dry m atter yield was the highest under soil moisture treatm ent SMR3. 
Irrigation significantly increased the dry m atter yield (kd/ha) during a dry 
season.
The following linear relationship was found between the dry m atter yield 
(kg/ha) and the total actual ET (mm):
Yield = -5753.26 + 57.32 * ET with r = 0.77
This relationship shows that the dry matter yield increased 57.32 kg/ha 
for each 1.0 mm increase in actual ET.
Marketable com yield (number of ears/ha) was studied using randomized 
block design with replicates model. For season 1, 1989, there is no significant 
difference between the # ears/ha under soil moisture treatments SMRl and 
SMR2 and no significant difference between the # ears/ha under soil moisture 
treatm ents SMR2 and SMR3. But, there was significant difference between 
the number of ears/ha under soil moisture treatments SMRl and SMR3. For 
season 2, 1990, there was no significant difference among number of ears/ha 
under the three soil moisture treatments. For season 3, 1990, there is no 
significant difference between number of ears/ha under soil moisture 
treatm ents SMRl and SMR2. There was a highly significant difference
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between the number of ears/ha under soil moisture treatm ent SMR3 with 
number of ears/ha under each of soil moisture treatm ents SMRl and SMR2. 
The number of ears/ha was higher under soil moisture treatm ent SMR3 than 
tha t under SMRl and SMR2. Irrigation significantly increased the marketable 
yield (number of ears/ha) during a dry season.
Conclusion
The following conclusions were made based on the analysis and 
discussion of this study’s results :
1. Applying irrigation as needed (SMR3) increased considerably the actual 
evapotranspiration during a dry season.
2. The crop growth stages differ in their effect on the actual 
evapotranspiration. The tasseling/silking growth stage had a higher significant 
effect on the actual evapotranspiration than did the harvest, 8-leaf, and 
emergence growth stages.
3. Modified Penman equation was found to be the most reliable equation 
for Southern Louisiana. The Hargreaves equation can be used if some of the 
parameters values required in the Modified Penman equation are not 
available. Thornthwaite equation showed poor correlation coefficient value (r 
= 0.328) for the growing season (April - September).
4. The pan coefficient Kp is approximately 0.92 with standard error = ±
0.032 for Southern Louisiana.
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5. Actual evapotranspiration for sweet corn can be estimated using 
equation (22) for irrigation scheduling purposes.
6. Applying irrigation as needed (SMR3) had significant effects on the 
performance of the growth (height) and the yield both as dry m atter yield 
(kg/ha) and marketable yield (number of ears/ha) during a dry season.
7. There is linear relationship between the dry m atter yield (kg/ha) and the 
total actual evapotranspiration (mm) which shows th a t dry m atter yield 
increased 57.32 kg/ha for each 1.0 mm increase in actual ET.
Recomm endation
1. Run more experiments a t the same experimental field using the same 
soil moisture treatments and different sweet com varieties, also, conduct 
the same study a t different locations in Southern Louisiana to estimate 
the actual evapotranspiration and to develop crop growth stage 
coefficient curves more representative to the region.
2. Use other potential evapotranspiration equations beside those which 
have already been used in this study using the available historical 
climatological data to see if there will be any equation with simpler form 
and more reliable than Modified Penman equation for Southern 
Louisiana.
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Appendices
Appendix A
Water Balance Data for Three Growing Seasons
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Season 1, 1989 
D ate : 8-15-1989  
Satandard Count = 18840  
Rain = 0 .0  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)





Depth 25(cm) 23921 23512 23224 23597 24282 23005





Depth 25(cm) 9.8 9.65 9.6 9.8 9.5 9.75





D epth 25(cm) 0.02 0.04 0.03 0.07 0.04 0.075
Depth 45(cm) 0.06 0.02 0.01 0.035 0.01 0.075
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 71.0 45.5 68.5 61.0 67.5 73.0
H eight of P lant (cm)
Stored W ater in Root Zone (1)
Planting Date
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Season 1, 1989 
D ate : 8-16-1989  
Satandard Count = 18863 
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6





D epth 25(cm) 23656 23018 22868 23234 24056 22304





D epth 25(cm) 9.75 9.6 9.75 9.85 9.75 9.7





D epth 25(cm) 0.02 0.04 0.03 0.07 0.04 0.075
D epth 45(cm) 0.06 0.02 0.01 0.035 0.01 0.075
Percolated W ater (1) * * * * * * * **** ***
Depth to W. T. (cm) 71.0 41.0 68.5 58.0 67.5 73.0
H eight of P lant (cm)
Stored W ater in Root Zone (1)
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Season 1, 1989 
D ate : 8-17-1989  
Satandard Count = 18906  
B ain  -  4 .8  mm
T reatm ent SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
Lysim eter # 1 2 3 4 5 6





D epth 25(cm) 23926 23142 23010 23428 24455 22606





D epth 25(cm ) 9.9 9.7 9.8 9.9 9.8 9.8





D epth 25(cm ) 0.02 0.04 0.03 0.07 0.04 0.075
D epth 45(cm ) 0.06 0.02 0.01 0.035 0.01 0.075
Percolated W ater (1) *******
D epth to W. T. (cm) 71.0 41.0 68.5 58.0 67.5 73,0
H eight of P lant (cm)
Stored W ater in Root Zone (1)
Ill
Season 1, 1989 
D ate : 8-20-1989  
Satandard Count = 18990  
R ain = 4 .3  mm
T reatm ent SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
L ysim eter # 1 2 3 4 5 6





D epth 25(cm) 23902 23187 22958 23625 24321 22816





D epth 25(cm) 9.9 9.8 9.8 9.9 9.8 9.75





D epth 25(cm) 0.02 0.04 0.03 0.07 0.04 0.075
D epth 45(cm) 0.06 0.02 0.01 0.035 0.01 0.075
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 71.0 42.5 68.5 59.7 67.5 73.0
H eight o f P lant (cm)
Stored W ater in Root Zone (1)
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Season 1, 1989 
D ate : 8-23-1989  
Satandard C ount = 19156  
Rain = 4 .0  mm
T reatm ent SMR2 S M R l SMR3 SM R l SM R3 SMR2
L ysim eter # 1(*) 2(*) 3 4 5(*) 6





D epth 25(cm ) 23873 23434 23138 23630 24740 22754





D epth 25(cm) 9.9 9.7 9.9 9.9 9.8 9.8





D epth 25(cm) 0.055 0.06 0.06 0.065 0.065 0.065
D epth 45(cm ) 0.07 0.04 0.04 0.045 0.04 0.085
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 71.5 44.0 68.0 60.0 67.7 73.0
H eight of P lant (cm) 2.54 2.54 ** *.* 2.54 **
Stored W ater in Root Zone (1)
E m ergence
R e-planted because all p lants inside th ese lysim eters were eaten  by Cutworm.
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Season 1, 1989 
D ate : 8-26-1989  
Satandard C ount = 19586 
Rain = 2 .2  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6





D epth 25(cm ) 23635 23540 23032 23792 24276 23111





D epth 25(cm) 9.9 9.8 9.9 9.9 9.85 9.8





D epth 25(cm) 0.07 0.09 0.09 0.08 0.08 0.085
Depth 45(cm) 0.065 0.06 0.06 0.075 0.06 0.10
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 71.0 45.5 68.5 61.0 67.5 73.0
H eight o f P lant (cm) 6.35 6.35 5.08
Stored W ater in Root Zone (1)
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Season 1, 1989 
D ate : 8-29-1989  
Satandard C ount = 19674 
R ain = 69.4  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3(*) 4(*) 5 6(*)





D epth 25(cm) 24122 24307 24154 24320 24817 24512





D epth 25(cm) 9.9 9.9 9.9 9.9 9.9 9.9





Depth 25(cm) 0.01 0.01 0.04 0.01 0.04 0.03
D epth 45(cm) 0.04 0.04 0.05 0.01 0.04 0.06
Percolated W ater (1) 118 ******* 105 ******* 115 93
D epth to W. T. (cm) 72.0 0.0 70.0 0.0 70.0 73.5
H eight of P lant (cm) 11.94 11.43 2.54 1.91 8.89 2.54
Stored W ater in Root Zone (1) 110 95
Em ergence
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Season 1, 1989 
D ate : 9-1-1989  
Satandard Count = 19493 
Rain = 18.1 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6





D epth 25(cm) 23650 23938 23227 23462 24156 23562





D epth 25(cm) 9.9 9.9 9.9 9.9 9.9 9.9





D epth 25(cm) 0.02 0.01 0.03 0.01 0.02 0.03
D epth 45(cm) 0.03 0.01 0.03 0.01 0.02 0.03
Percolated W ater (1) 25 ******* 32 ******* 35 45
D epth to W. T. (cm) 52.9 5.1 51.5 0.0 7.5 14.0
H eight of P lant (cm) 15.5 16.0 5.08 3.56 16.0 5.33
Stored W ater in Root Zone (1)
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Season 1, 1989 
D ate : 9-4-1989  
Satandard C ount = 19520 
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4(*) 5 6





D epth 25(cm ) 23575 23647 22895 22760 24059 22959





D epth 25(cm) 9.8 9.9 9.9 9.9 9.9 9.9





Depth 25(cm) 0.02 0.01 0.02 0.01 0.04 0.02
D epth 45(cm ) 0.03 0.01 0.01 0.01 0.01 0.08
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 72.5 19.3 70.0 10.0 65.5 68.5
H eight of P lan t (cm) 18.54 14.48 8.89 14.48 7.62
Stored W ater in Root Zone (1)
All p lants died because water covered them  started a t Aug. 29. 
The w ater pum ped out from lys. # 2 and 4 to lower the W. T.
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Season 1, 1989 
D ate : 9-7-1989  
Satandard C ount = 19639  
Rain = 5.5 mm
T reatm ent SM R2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # K **) 2(**) 3 4(*) 5(**) 6





D epth 25(cm ) 23317 23777 23308 23544 23588 22832





D epth 25(cm) 9.9 9.9 9.9 9.9 9.9 9.9





D epth 25(cm) 0.02 0.01 0.03 0.01 0.04 0.03
Depth 45(cm) 0.05 0.01 0.01 0.01 0.01 0.07
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 72.7 72.5 73.0 65.5 67.5 68.2
H eight o f P lant (cm) 23.11 13.97 12.95 16.51 11.43
Stored W ater in Root Zone (1)
R e-planted on Sep. 6. 
8-L eaf stage
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Season 1, 1989  
D ate : 9-10-1989  
Satandard C ount = 19714 
Rain = 1.2 mm
T reatm ent SMR2 SM R l SMR3 SM R l SM R3 SMR2
Lysim eter # 1 2 3(**) 4(*) 5 6





D epth 25(cm) 23232 23640 23255 23453 23340 22775





D epth 25(cm) 9.9 9.9 9.9 9.9 9.9 9.9





D epth 25(cm) 0.08 0.06 0.08 0.055 0.07 0.08
D epth 45(cm) 0.10 0.08 0.03 0.06 0.03 0.08
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 73.5 71.0 73.0 63.5 67.5 68.5
H eight o f P lan t (cm) 36.07 22.1 18.54 1.02 26.92 16.0




Season 1, 1989 
D ate : 9-13-1989  
Satandard Count = 19711 
Rain = 12.77 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6(*)





Depth 25(cm) 23107 23642 23087 23684 24118 22634





D epth 25(cm) 9.9 9.9 9.9 9.9 9.9 9.9





Depth 25(cm) 0.03 0.02 0.04 0.02 0.03 0.02
D epth 45(cm) 0.09 0.03 0.02 0.04 0.02 0.07
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 74.0 71.0 73.5 63.5 68.5 69.5
H eight of P lant (cm) 45.47 24.89 25.91 5.59 27.94 18.03
Stored W ater in Root Zone (1)
8-L eaf stage
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Season 1, 1989 
D ate : 9-15-1989  
Satandard C ount = 19733  
R ain = 36.6 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6





Depth 25(cm) 24281 24145 24366 23889 24244 23166





Depth 25(cm) 9.9 9.9 9.9 9.9 9.9 9.9





D epth 25(cm) 0.01 0.01 0.01 0.01 0.01 0.01
Depth 45(cm) 0.05 0.01 0.01 0.01 0.01 0.01
Percolated W ater (1) ******* ******* 60.0 65.0
Depth to W. T. (cm) 60.5 23.0 61.0 12.5 18.5 1.5
H eight of P lant (cm) 56.13 27.94 32.0 8.13 39.88 23.11
Stored W ater in Root Zone (1) 17.5 65.0 16.0 69.0
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Season 1, 1989 
D ate : 9-18-1989  
Satandard Count = 19868  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1(*) 2 3 4 5(*) 6





D epth 25(cm) 23256 23629 23687 23434 23795 23025





D epth 25(cm) 9.75 9.8 9.85 9.9 9.8 9.9





D epth 25(cm) 0.02 0.02 0.02 0.02 0.02 0.02
D epth 45(cm) 0.06 0.02 0.02 0.02 0.02 0.04
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 60.0 30.5 59.0 23.5 70.0 68.5
H eight of P lant (cm) 66.04 40.64 37.59 11.43 50.8 27.94
Stored W ater in Root Zone (1)
Tasseling stage
122
Season 1, 1989 
D ate : 9-21-1989  
Satandard C ount = 19842  
R ain = 0 .0  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2(*) 3 4 5 6





D epth 25(cm ) 22487 23343 22213 23107 22328 22312





Depth 25(cm ) 9.75 9.8 9.9 9.9 9.8 9.9





D epth 25(cm ) 0.03 0.02 0.03 0.02 0.03 0.02
D epth 45(cm ) 0.09 0.02 0.02 0.02 0.02 0.08
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 62.5 37.5 63.5 28.5 71.5 70.0
H eight o f P lant (cm) 82.04 52.07 50.04 13.97 59.94 36.07
Stored W ater in Root Zone (1)
Tasseling stage
123
Season 1, 1989 
D ate : 9-24-1989  
Satandard Count = 19856  
Rain = 0 .0  mm
T reatm ent SMR2 SM R l SMR3 S M R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6





Depth 25(cm) 21848 22646 21191 22602 21125 21859





D epth 25(cm) 9.6 9.8 9.8 9.9 9.8 9.9





Depth 25(cm) 0.09 0.02 0.08 0.02 0.07 0.08
D epth 45(cm) 0.10 0.02 0.02 0.02 0.04 0.09
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 65.5 44.5 65.5 34.5 72.5 71.0
H eight of P lant (cm) 91.95 56.9 54.1 17.02 61.98 43.94
Stored W ater in Root Zone (1)
124
Season 1, 1989 
D ate : 9-27-1989  
Satandard Count = 19884 
Rain = 2 .6  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6





Depth 25(cm) 21430 22445 21040 22490 20540 21436





Depth 25(cm) 9.8 9.75 9.8 9.9 9.8 9.9





D epth 25(cm) 0.11 0.06 0.11 0.02 0.07 0.08
Depth 45(cm) 0.115 0.04 0.03 0.03 0.04 0.10
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 68.0 50.0 68.0 38.0 74.0 72.5
H eight of P lant (cm) 102.11 64.01 63.0 21.59 73.91 50.55
Stored W ater in Root Zone (1)
125
Season 1, 1989 
D ate : 10-2-1989  
Satandard C ount = 19841 
Rain = 69.2 mm
T reatm ent SMR2 S M R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1(*) 2 3 4 5 6





D epth 25(cm) 23740 24644 24523 24167 24673 24526





D epth 25(cm) 9.9 9.9 9.9 9.9 9.9 9.9





D epth 25(cm) 0.02 0.03 0.03 0.03 0.04 0.02
Depth 45(cm) 0.02 0.03 0.04 0.06 0.04 0.06
Percolated W ater (1) 61.0 ******* 52.0 80.0 55.0 65.0
D epth to W. T. (cm) 71.5 21.0 72.0 69.0 69.5 71.0
H eight o f P lant (cm) 135.13 91.95 85.09 29.98 100.08 68.07
Stored W ater in Root Zone (1) 65.0
Silking stage
126
Season 1, 1989 
D ate : 10-5-1989 
Satandard Count = 19812  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2(*) 3 4 5(*) 6(**)





Depth 25(cm) 22865 24121 23349 23422 23327 23279





D epth 25(cm) 9.8 9.8 9.8 9.9 9.85 9.9





Depth 25(cm) 0.02 0.02 0.02 0.02 0.02 0.02
Depth 45(cm) 0.06 0.02 0.03 0.02 0.02 0.08
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 70.0 30.5 70.5 58.0 65.0 68.0
H eight of P lant (cm) 149.1 114.05 96.01 33.02 112.01 81.03
Stored W ater in Root Zone (1)
S ilk ing stage  
T asselin g  stage
127
Season 1, 1989 
D ate : 10-8-1989  
Satandard C ount = 19925 
Rain = 1.2 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3(*) 4 5 6





D epth 25(CM) 22361 23798 22252 23027 22572 22702





D epth 25(CM) 9.8 9.9 9.8 9.9 9.85 9.9





D epth 25(CM) 0.03 0.02 0.07 0.02 0.04 0.07
D epth 45(CM) 0.10 0.02 0.03 0.02 0.02 0.10
Percolated W ater (I) ******* *******
D epth to W. T. (cm) 70.5 40.0 72.5 61.0 68.0 70.5
H eight o f P lant (cm) 149.86 114.3 127.0 33.02 121.92 96.52
Stored W ater in Root Zone (1)
Tasseling stage
128
Season 1, 1989  
D ate : 10-11-1989  
Satandard C ount = 20013  
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SM R2
L ysim eter # 1 2 3 4 5 6(*)





D epth 25(cm) 21714 23128 21127 22352 21538 22239





D epth 25(cm) 9.7 9.85 9.75 9.9 9.75 9.9





Depth 25(cm) 0.10 0.02 0.14 0.05 0.08 0.15
Depth 45(cm) 0.12 0.04 0.03 0.06 0.05 0.10
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 72.0 46.5 73.0 64.0 70.0 71.5
H eight of P lant (cm) 149.86 124.97 136.9 37.08 130.05 115.06
Stored W ater in Root Zoned)
Silking stage
129
Season 1, 1989 
D ate : 10-14-1989 
Satandard Count = 20081  
R ain = 0.0 mm
Treatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6





D epth 25(cm) 21105 22616 20498 21517 20709 21797





D epth 25(cm) 9.4 9.85 9.6 9.8 9.75 9.8





Depth 25(cm) 0.12 0.03 0.18 0.07 0.09 0.12
Depth 45(cm) 0.18 0.05 0.07 0.06 0.05 0.18
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 73.0 52.0 72.5 67.5 73.0 73.0
H eight o f Plant (cm) 150.11 124.97 139.95 45.97 133.1 127.0
Stored W ater in Root Zone (1)
130
Season 1, 1989 
D ate : 10-18-1989  
Satandard Count = 19951 
Rain = 81.8 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4(*) 5 6





D epth 25(cm) 24767 24629 24836 24874 25201 24549





Depth 25(cm ) 9.8 9.9 9.85 9.9 9.9 9.9





D epth 25(cm) 0.02 0.02 0.02 0.02 0.02 0.02
D epth 45(cm ) 0.02 0.02 0.02 ' 0.02 0.02 0.04
Percolated W ater (1) 95 110.0 84.0 86.0 69.0 97.0
D epth to W. T. (cm) 0.0 0.0 0.0 0.0 0.0 0.0
H eight of P lant (cm) 150.11 127.0 145.03 55.12 135.13 135.13
Stored W ater in Root Zone (1)
Tasseling stage
131
Season 1, 1989 
D ate : 10-22-1989  
Satandard Count = 19881  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6





D epth 25(cm) 23314 23821 23501 24258 24327 23076





Depth 25(cm) 9.8 9.85 9.8 9.85 9.8 9.85





D epth 25(cm) 0.05 0.03 0.04 0.02 0.05 0.02
D epth 45(cm) 0.055 0.045 0.04 0.02 0.03 0.08
Percolated W ater (1) * * * * * * * *******
D epth to W. T. (cm) 65.5 37.0 68.5 25.5 61.5 66.5
H eight of P lant (cm) 150.11 127.0 148.08 57.91 135.13 137.92
Stored W ater in Root Zone (1)
132
Season 1, 1989 
D ate : 10-25-1989  
Satandard Count = 19945 
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6





Depth 25(cm) 22755 23192 22467 23670 23105 22421





D epth 25(cm) 9.65 9.65 9.50 9.65 9.55 9.50





D epth 25(cm) 0.03 0.02 0.05 0.02 0.05 0.04
D epth 45(cm) 0.055 0.03 0.035 0.02 0.035 0.08
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 66.0 40.0 68.5 28.5 62.0 66.5
H eight of P lant (cm) 150.11 127.0 148.08 59.94 135.13 141.99
Stored W ater in Root Zone (1)
133
Season 1, 1989 
D ate : 10-29-1989  
Satandard C ount = 19968  
R ain = 0.0  m m
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6





D epth 25(cm) 22161 22358 21622 22731 22320 21609





D epth 25(cm) 9.5 9.6 9.6 9.7 9.65 9.3





D epth 25(cm) 0.08 0.02 0.075 0.035 0.045 0.08
D epth 45(cm) 0.07 0.065 0.06 0.04 0.07 0.095
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 66.5 43.5 69.0 34.5 63.5 67.5
H eight of P lant (cm) 150.11 127.0 148.08 59.94 135.13 141.99
Stored W ater in Root Zone (1)
134
Season 1, 1989 
D ate : 11-1-1989  
Satandard Count = 19987 
Rain = 1.6 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)





D epth 25(cm) 21376 21670 20713 21993 21137 20845





D epth 25(cm) 9.55 9.55 9.5 9.7 9.3 9.55





D epth 25(cm) 0.07 0.02 0.08 0.025 0.07 0.085
D epth 45(cm) 0.07 0.06 0.05 0.02 0.04 0.095
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 67.0 47.0 69.0 38.5 65.0 68.0
H eight o f P lan t (cm) 150.11 127.0 148.08 62.99 135.13 141.99
Stored W ater in  Root Zone (1)
Harvesting date
135
Season 2, 1990 
D ate : 4-19-1990  
Satandard Count = 20142  
Rain = 0.0 mm
T reatm ent SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
L ysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)




Depth 15(cm) 22423 24161 23920 24125 24492 23521
Depth 25(cm) 24402 24618 24375 24273 25444 24300




D epth 15(cm) 9.65 9.7 9.7 9.8 9.8 9.7
D epth 25(cm) 9.75 9.75 9.75 9.8 9.8 9.8




D epth 15(cm) 0.09 0.09 0.09 0.08 0.08 0.08
D epth 25(cm) 0.07 0.09 0.08 o.os 0.08 0.08
D epth 45(cm) 0.05 0.07 0.06 0.06 0.07 0.03
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 63.5 62.5 61.5 65.5 57.0 62.0
H eight of P lant (cm)
Stored W ater in Root Zone (1)
P lanting date
136
Season 2, 1990 
D ate : 4-21-1990  
Satandard Count = 20112  
Rain = 0.0 mm
T reatm ent SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 22758 23667 23042 24270 24181 23031
D epth 25(cm) 23879 24324 24775 24029 25311 24444




D epth 15(cm) 9.75 9.75 9.75 9.65 9.75 9.7
D epth 25(cm) 9.75 9.8 9.8 9.8 9.9 9.8




D epth 15(cm) 0.11 0.07 0.09 0.08 0.07 0.06
D epth 25(cm) 0.11 0.09 0.09 0.08 0.08 0.09
D epth 45(cm) 0.09 0.07 0.06 0.07 0.07 0.04
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 64.0 63.0 63.5 66.0 56.5 65.0
H eight of P lant (cm)
Stored W ater in Root Zone (1)
137
Season 2, 1990 
D ate : 4-23-1990  
Satandard Count = 20246  
Rain = 0.0 mm
T reatm ent SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 21730 23498 23037 22985 24371 22595
D epth 25(cm) 23906 24434 24181 24170 25562 23944




Depth 15(cm) 9.75 9.6 9.75 9.75 9.75 9.75
D epth 25(cm) 9.75 9.75 9.75 9.85 9.75 9.85




D epth 15(cm) 0.12 0.11 0.11 0.09 0.09 0.09
D epth 25(cm) 0.07 0.10 0.11 0.09 0.08 0.09
D epth 45(cm) 0.07 0.07 0.06 0.07 0.08 0.03
Percolated W ater (1) a * * * * * * * *******
Depth to W. T. (cm) 64.0 63.0 65.0 67.0 55.0 65.0
H eight of P lant (cm)
Stored W ater in Root Zone (1)
138
Season 2, 1990  
D ate : 4-25-1990  
Satandard C ount = 20675  
Rain = 0.31 mm
T reatm ent SMR2 SMR1 SMR3 S M R l SMR3 SMR2
L ysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)




D epth 15(cm) 21772 23547 22989 23063 24239 22560
D epth 25(cm ) 23955 24511 24132 24106 25453 23981




D epth 15(cm) 9.7 9.65 9.7 9.75 9.8 9.8
D epth 25(cm ) 9.75 9.7 9.7 9.85 9.85 9.8




D epth 15(cm) 0.13 0.11 0.10 0.10 0.09 0.08
D epth 25(cm) 0.08 0.09 0.09 0.09 0.08 0.08
D epth 45(cm) 0.06 0.06 0.05 0.06 0.08 0.03
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 64.0 65.0 65.0 67.0 56.0 65.0
H eight o f P lant (cm) 2.54 2.54 2.54 2.54 2.54 2.54
Stored W ater in Root Zone (1)
Em ergence
139
Season 2, 1990 
D ate : 4-28-1990  
Satandard Count = 19448  
R ain = 25.4  mm
T reatm ent SM R2 SMR1 SMR3 SMR1 SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 22213 23987 23505 23719 24442 22920
D epth 25(cm) 24068 24597 24349 24209 25695 24268




Depth 15(cm) 9.75 9.65 9.85 9.8 9.8 9.8
D epth 25(cm) 9.75 9.7 9.75 9.85 9.8 9.85




D epth 15(cm) 0.04 0.04 0.04 0.03 0.05 0.04
D epth 25(cm) 0.04 0.05 0.04 0.05 0.05 0.05
D epth 45(cm) 0.04 0.05 0.04 0.05 0.05 0.02
Percolated W ater (1) 44.0 ******* 45.0 ******* 40.0 42.0
Depth to W. T. (cm) 56.5 50.5 55.5 55.5 35.5 45.5
H eight of P lant (cm) 5.08 6.35 6.35 5.08 5.08 6.35
Stored W ater in Root Zone (1) 19.0 15.0
140
Season 2, 1990 
D ate : 4-30-1990  
Satandard Count = 19675  
R ain = 0.0 mm
T reatm ent SMR2 SMR1 SMR3 SMR1 SMR3 SMR2
Lysim eter # 1. 2 3 4 5 6




Depth 15(cm) 22240 23880 23457 23360 24580 22679
D epth 25(cm) 24136 24701 24205 24259 25634 24079




D epth 15(cm) 9.65 9.7 9.85 9.85 9.85 9.8
D epth 25(cm) 9.75 9.7 9.8 9.9 9.85 9.85




Depth 15(cm) 0.08 0.07 0.06 0.06 0.07 0.06
Depth 25(cm) 0.05 0.06 0.07 0.07 0.06 0.08
D epth 45(cm) 0.05 0.05 0.07 0.05 0.08 0.06
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 71.5 49.5 71.0 53.5 65.5 72.0
H eight o f P lant (cm) 5.72 8.89 8.26 7.62 6.99 8.89
Stored W ater in Root Zone (1)
141
Season 2, 1990 
D ate : 5-2-1990  
Satandard C ount = 19883 
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 22449 23772 23179 23291 24205 22510
Depth 25(cm) 23521 24432 24310 24274 25494 24054




D epth 15(cm) 9.7 9.7 9.85 9.85 9.85 9.8
D epth 25(cm) 9.7 9.8 9.85 9.85 9.8 9.85




D epth 15(cm) 0.09 0.09 0.08 0.07 0.07 0.08
D epth 25(cm ) 0.05 0.07 0.07 0.06 0.08 0.09
D epth 45(cm) 0.05 0.04 0.06 0.04 0.08 0.09
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 71.3 50.0 70.5 54.5 65.0 71.5
H eight of P lant (cm) 9.53 10.8 11.43 10.16 9.53 11.43
Stored W ater in Root Zone (1)
142
Season 2, 1990 
D ate : 5-4-1990  
Satandard Count = 20065  
Rain = 0 .0  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 21715 23520 22925 23131 23839 22473
D epth 25(cm) 24065 24665 24269 24138 25465 23862




Depth 15(cm) 9.7 9.65 9.85 9.85 9.85 9.85
D epth 25(cm) 9.75 9.8 9.8 9.85 9.8 9.8




D epth 15(cm) 0.11 0.10 0.10 0.08 0.08 0.08
D epth 25(cm ) 0.06 0.07 0.08 0.06 0.08 0.08
D epth 45(cm) 0.05 0.05 0.05 0.04 0.06 0.05
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 71.0 52.0 70.5 57.0 65.5 71.8
H eight o f P lant (cm) 12.07 12.7 12.7 11.43 12.07 15.24
Stored W ater in Root Zone (1)
143
Season 2, 1990 
D ate : 5-6-1990  
Satandard Count = 20186  
Rain = 0.0  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 21572 23399 22560 23187 24188 22397
D epth 25(cm) 23902 24462 23879 24083 25301 23813




D epth 15(cm) 9.65 9.7 9.8 9.85 9.8 9.8
D epth 25(cm) 9.7 9.7 9.75 9.85 9.8 9.8




D epth 15(cm) 0.15 0.12 0.14 0.09 0.11 0.12
D epth 25(cm) 0.09 0.09 0.11 0.07 0.10 0.11
D epth 45(cm) 0.08 0.05 0.06 0.05 0.07 0.06
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 71.5 55.0 70.5 57.0 66.0 72.0
H eight of P lant (cm) 15.24 17.78 17.15 15.24 15.24 17.78
Stored W ater in Root Zone (1)
144
Season 2, 1990 
D ate : 5-8-1990  
Satandard C ount = 20281  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




Depth 15(cm) 20807 23280 22618 22823 23970 22259
D epth 25(cm) 23305 24404 23895 24159 25066 23663




D epth 15(cm) 9.65 9.65 9.8 9.85 9.7 9.8
D epth 25(cm) 9.7 9.7 9.7 9.85 9.75 9.85




D epth 15(cm) 0.15 0.13 0.14 0.10 0.10 0.11
D epth 25(cm) 0.10 0.08 0.11 0.06 0.10 0.09
D epth 45(cm) 0.06 0.08 0.05 0.03 0.06 0.05
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 71.5 55.0 70.5 57.0 66.0 72.0
H eight of P lant (cm) 17.15 19.05 19.05 16.51 17.15 19.69
Stored W ater in Root Zone (1)
145
Season 2, 1990 
D ate : 5-9-1990  
Satandard Count = 20845  
R ain = 42.7 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 22824 24423 23643 23983 24869 23263
D epth 25(cm) 24331 25054 24574 24720 25915 24313




D epth 15(cm) 9.7 9.7 9.8 9.85 9.75 9.8
D epth 25(cm) 9.75 9.75 9.8 9.85 9.8 9.85




Depth 15(cm) 0.04 0.03 0.04 0.03 0.04 0.04
D epth 25(cm) 0.04 0.03 0.05 0.05 0.05 0.05
D epth 45(cm ) 0.05 0.04 0.04 0.04 0.07 0.03
Percolated W ater (1) 48.0 ******* 80.0 ******* 60.0 65.0
D epth to W. T. (cm) 37.0 7.3 7.0 12.5 15.0 47.0
H eight of P lan t (cm) 17.78 19.69 20.32 17.15 18.42 20.32
Stored W ater in Root Zone (1)
146
Season 2, 1990 
D ate : 5-11-1990  
Satandard Count = 20675  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)




D epth 15(cm) 22171 23927 23178 23502 24775 22761
D epth 25(cm) 24155 24833 24129 24462 25584 23969




D epth 15(cm) 9.6 9.65 9.8 9.8 9.85 9.75
D epth 25(cm) 9.7 9.75 9.8 9.85 9.8 9.8




D epth 15(cm) 0.06 0.03 0.04 0.05 0.04 0.04
D epth 25(cm) 0.03 0.03 0.05 0.03 0.05 0.05
D epth 45(cm) 0.03 0.03 0.04 0.02 0.05 0.04
Percolated W ater (1) *******
D epth to W. T. (cm) 70.8 32.0 68.0 34.5 64.5 72.0
H eight of P lan t (cm) 19.05 21.59 21.59 19.05 20.32 22.23
Stored W ater in Root Zone (1)
8-Leaf stage
147
Season 2, 1990 
D ate : 5-14-1990
Satandard Count = 20860  
Rain = 1.5 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 22078 23831 22146 23417 23112 22675
D epth 25(cm) 24029 24877 23282 24588 24653 24040




D epth 15(cm) 9.65 9.7 9.8 9.85 9.85 9.8
D epth 25(cm) 9.75 9.75 9.75 9.85 9.85 9.8




D epth 15(cm) 0.12 0.08 0.11 0.07 0.10 0.09
D epth 25(cm) 0.08 0.06 0.09 0.05 0.08 0.09
D epth 45(cm) 0.08 0.03 0.06 0.03 0.07 0.04
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 70.0 38.3 67.5 39.8 64.5 72.0
H eight o f P lant (cm) 25.4 29.21 27.94 25.4 26.67 29.21
Stored W ater in Root Zone (1)
148
Season 2, 1990 
D ate : 5-18-1990  
Satandard C ount = 20772  
R ain = 6.7 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




Depth 15(cm) 21418 23505 21375 23584 21824 21663
D epth 25(cm) 23929 24815 22256 24385 23480 23656.




D epth 15(cm) 9.8 9.65 9.8 9.8 9.8 9.7
Depth 25(cm) 9.8 9.7 9.7 9.8 9.85 9.7




Depth 15(cm) 0.12 0.12 0.25 0.10 0.12 0.15
Depth 25(cm) 0.12 0.05 0.16 0.06 0.10 0.14
Depth 45(cm) 0.04 0.03 0.04 0.03 0.06 0.05
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 70.8 46.8 68.0 50.3 66.3 73.0
H eight o f P lant (cm) 36.83 40.64 40.0 35.56 38.1 41.91
Stored W ater in Root Zone (1)
149
Season  2, 1990 
D ate : 5-21-1990  
Satandard Count = 20866  
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 19934 22673 19550 22723 20226 19310
Depth 25(cm) 23475 23430 21053 23310 22255 22601




Depth 15(cm) 6.15 9.45 8.75 9.8 8.1 7.5
D epth 25(cm) 9.65 9.7 9.45 9.8 9.7 9.75




D epth 15(cm) 0.51 0.28 0.40 0.17 0.33 0.53
D epth 25(cm) 0.22 0.11 0.30 0.12 0.10 0.16
D epth 45(cm) 0.04 0.04 0.18 0.04 0.15 0.04
Percolated W ater (1) *******
D epth to W. T. (cm) 71.5 55.5 69.0 59.5 68.0 74.5
H eight of P lant (cm) 46.99 49.53 50.8 48.26 48.26 54.61
Stored W ater in Root Zone (1)
150
Season 2, 1990 
D ate : 5-24-1990  
Satandard C ount = 20423  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SM R2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 17033 19935 19757 20023 21975 16582
Depth 25(cm ) 21465 23283 21696 23053 22432 20752




D epth 15(cm) 3.1 6.4 6.55 9.5 6.0 2.4
D epth 25(cm ) 9.35 9.3 5.65 9.8 9.75 9.1




D epth 15(cm) 0.7 0.45 0.41 0.4 0.36 0.75
D epth 25(cm ) 0.35 0.18 0.33 0.20 0.23 0.28
D epth 45(cm ) 0.04 0.05 0.16 0.04 0.15 0.04
Percolated W ater (1)
D epth to W. T. (cm) 72.8 64.0 70.0 66.0 69.5 76.0
H eight o f P lant (cm) 57.15 64.77 66.04 59.69 60.96 68.58
Stored W ater in Root Zone (1)
151
Season 2, 1990 
D ate : 5-27-1990  
Satandard Count = 20497  
R ain = 2.7 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)




D epth 15(cm) 16316 18747 19973 19027 20534 16022
D epth 25(cm) 20288 22280 23347 22301 23558 19893




D epth 15(cm) 1.7 2.2 5.75 4.75 2.8 1.4
D epth 25(cm) 6.5 6.3 1.7 9.35 6.35 4.25




Depth 15(cm) 0.73 0.6 0.4 0.45 0.33 0.75
D epth 25(cm) 0.35 0.25 0.24 0.25 0.2 0.4
D epth 45(cm) 0.04 0.04 0.04 0.03 0.03 0.18
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 76.0 68.0 71.8 69.5 73.0 77.8
H eight of P lant (cm) 71.12 76.2 85.09 77.47 78.74 83.82
Stored W ater in Root Zone (1)
Tasseling stage
152
Season 2, 1990 
D ate : 5-30-1990  
Satandard Count = 20681  
Rain = 28.6  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 19822 22260 22466 21906 22785 20297
D epth 25(cm) 21445 23645 23677 23306 24508 21442




D epth 15(cm) 9.4 9.35 9.7 9.75 9.65 9.7
D epth 25(cm) 9.4 9.65 9.4 9.8 9.75 9.5




Depth 15(cm) 0.44 0.25 0.25 0.22 0.24 0.36
D epth 25(cm) 0.3 0.2 0.2 0.19 0.04 0.28
D epth 45(cm) 0.04 0.03 0.04 0.03 0.03 0.18
Percolated W ater (1) 11.0 ******* 29.0 ******* 18.0 1.0
D epth to W. T. (cm) 71.0 68.0 67.0 69.5 65.0 76.0
H eight o f P lant (cm) 76.2 86.36 91.44 81.28 83.82 88.9
Stored W ater in Root Zone (1)
153
Season 2, 1990 
D ate : 6-2-1990  
Satandard C ount = 20809  
Rain = 71.3 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 22853 23802 23283 23604 23865 22757
D epth 25(cm) 23892 24836 24303 24648 25181 23666




D epth 15(cm) 9.7 9.65 9.8 9.7 9.75 9.75
D epth 25(cm) 9.65 9.7 9.65 9.8 9.8 9.8




D epth 15(cm) 0.03 0.02 0.02 0.03 0.02 0.02
D epth 25(cm) 0.03 0.02 0.02 0.02 0.02 0.02
D epth 45(cm) 0.02 0.02 0.02 0.02 0.02 0.02
Percolated W ater (1) 72.0 33.0 84.0 40.0 84.0 67.0
D epth to W. T. (cm) 69.0 32.5 69.0 25.5 60.5 69.7
H eight of P lant (cm) 95.25 101.6 102.87 91.44 99.06 96.52
Stored W ater in Root Zone (1) 47.0 61.0
154
Season 2, 1990 
D ate : 6-5-1990  
Satandard C ount = 20826  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 20933 22430 21870 21966 22094 20888
D epth 25(cm) 22624 23890 23302 23571 24182 22480




Depth 15(cm) 7.4 8.8 9.4 9.65 9.65 8.7
D epth 25(cm) 9.6 9.5 7.7 9.8 9.7 9.65




D epth 15(cm) 0.3 0.28 0.33 0.25 0.3 0.33
D epth 25(cm) 0.13 0.04 0.08 0.07 0.03 0.14
D epth 45(cm) 0.02 0.02 0.02 0.02 0.02 0.02
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 70.5 57.0 70.5 60.0 65.5 72.0
H eight of P lant (cm) 116.84 124.46 139.7 111.76 121.92 134.62
Stored W ater in Root Zone (1)
155
Season 2, 1990 
D ate : 6-8-1990  
Satandard Count = 20648  
R ain = 17.6 mm
T reatm ent SMR2 S M R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 20551 22125 21536 20844 21833 20499
D epth 25(cm) 22250 23150 22554 22397 23846 21828




D epth 15(cm) 3.8 7.3 8.5 7.6 8.65 4.65
D epth 25(cm) 7.25 5.1 2.8 9.3 8.1 8.8




D epth 15(cm) 0.36 0.3 0.35 0.34 0.32 0.37
D epth 25(cm) 0.25 0.12 0.23 0.23 0.07 0.31
Depth 45(cm) 0.03 0.02 0.08 0.04 0.02 0.07
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 72.5 66.0 71.0 67.8 67.5 74.0
H eight o f P lant (cm) 152.4 157.48 162.56 147.32 152.4 154.94
Stored W ater in Root Zone (1)
156
Season 2, 1990  
D ate : 6-11-1990  
Satandard C ount = 19794 
R ain = 10.6 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)




D epth 15(cm) 19761 21449 21958 20737 21919 19496
D epth 25(cm) 20445 21933 22862 22386 24191 20143




D epth 15(cm) 9.3 9.5 1.8 9.65 4.25 9.75
D epth 25(cm) 2.8 9.5 1.7 4.6 3.8 2.5




D epth 15(cm) 0.44 0.35 0.3 0.36 0.29 0.47
D epth 25(cm) 0.37 0.32 0.21 0.27 0.06 0.38
D epth 45(cm) 0.25 0.03 0.12 0.04 0.03 0.28
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 75.5 71.0 71.5 72.5 71.5 76.5
H eight of P lant (cm) 160.02 160.02 167.64 162.56 162.56 165.1
Stored W ater in Root Zone (1)
Silking stage
157
Season 2, 1990 
D ate : 6-14-1990  
Satandard Count = 20423  
Rain = 2.6 mm
T reatm ent SMR2 SM R l SMR3 SM R l SM R3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 16563 20106 20224 19173 21118 17173
Depth 25(cni) 18402 20568 22247 20876 23013 18743




D epth 15(cm) 1.3 3.4 2.1 2.3 2.5 1.4
D epth 25(cm) 1.8 2.4 1.3 2.8 2.4 1.6




D epth 15(cm) 0.73 0.4 0.36 0.4 0.32 0.7
D epth 25(cm) 0.65 0.38 0.26 0.35 0.2 0.62
D epth 45(cm) 0.36 0.06 0.25 0.12 0.08 0.37
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 77.0 74.5 74.0 74.5 72.5 78.0
H eight of P lant (cm) 167.64 163.83 172.72 162.56 166.37 167.64
Stored W ater in Root Zone (1)
158
Season 2, 1990 
D ate : 6-17-1990  
Satandard Count = 19995 
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 13214 18847 20134 16417 20840 14309
D epth 25(cm) 15941 19325 21594 18587 21869 16857




D epth 15(cm) 1.0 1.3 1.5 1.35 1.8 1.0
D epth 25(cm) 1.25 1.3 1.15 1.65 1.65 1.1




D epth 15(cm) * 0.56 0.4 0.73 0.33 *
D epth 25(cm) 0.75 0.43 0.3 0.6 0.28 0.68
D epth 45(cm) 0.65 0.22 0.3 0.42 0.21 0.66
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 78.0 73.5 76.0 73.0 78.0
H eight of P lant (cm) 170.18 165.1 173.99 163.83 170.18 168.91
Stored W ater in Root Zone (1)
The Tensiometer failed
159
Season 2, 1990 
D ate : 6-20-1990  
Satandard C ount = 19021 
Rain = 0.4 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 11070 16651 19510 13416 18866 11770
D epth 25(cm) 13991 17633 21051 16385 21663 14793




D epth 15(cm) 0.9 1.0 1.25 1.0 1.25 0.95
D epth 25(cm) 0.95 1.0 1.1 1.0 1.25 0.95




D epth 15(cm) * 0.72 0.44 * 0.54 *
D epth 25(cm) * 0.66 0.35 0.72 0.3 *
D epth 45(cm) 0.73 0.46 0.28 0.6 0.22 0.75
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 78.0 72.5 78.0 73.0 78.0
H eight o f P lant (cm) 170.18 165.1 173.99 163.83 170.18 168.91
Stored W ater in Root Zone (1)
The Tensiometer failed
160
Season 2, 1990  
D ate : 6-23-1990  
Satandard C ount = 18845  
Rain = 86.2 mm
T reatm ent SM R2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 17863 21072 23141 19084 25382 17336
D epth 25(cm) 18257 21814 24285 21905 25554 20272




D epth 15(cm) 9.5 9.5 9.65 9.65 9.65 9.65
D epth 25(cm) 9.55 9.5 9.55 9.7 9.7 9.65




D epth 15(cm) 0.02 0.02 0.02 0.02 0.02 0.02
D epth 25(cm) 0.02 0.02 0.02 0.02 0.02 0.02
D epth 45(cm) 0.02 0.02 0.02 0.02 0.02 0.02
Percolated W ater (1) 29.0 ******* 59.0 ******* 51.0 37.0
D epth to W. T. (cm) 58.5 60.5 24.5 68.0 11.5 32.5
H eight o f P lant (cm) 170.18 165.1 173.99 163.83 170.18 168.91
Stored W ater in Root Zone (1) 31.3 12.6
161
Season 2, 1990 
D ate : 6-26-1990  
Satandard C ount = 18823 
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 15882 20657 22108 18192 24342 16953
D epth 25(cm) 17559 21575 23416 21363 24081 19982




D epth 15(cm) 4.0 9.2 9.75 8.4 9.75 9.4
D epth 25(cm) 1.0 9.45 9.65 9.0 9.8 9.15




Depth 15(cm) 0.8 0.34 0.22 0.6 0.04 0.7
Depth 25(cm) 0.65 0.3 0.12 0.31 0.04 0.4
D epth 45(cm) 0.32 0.08 0.08 0.08 0.03 0.39
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 76.0 70.0 72.5 73.0 76.5 77.0
H eight of P lant (cm) 170.18 165.1 173.99 163.83 170.18 168.91
Stored W ater in Root Zone (1)
162
Season 2, 1990 
D ate : 6-29-1990  
Satandard Count = 18865 
Rain = 2.6 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)




D epth 15(cm) 14447 19986 21280 17046 23445 16192
D epth 25(cm) 16787 21043 22845 20539 23706 19344




D epth 15(cm) 1.3 7.0 9.4 1.9 9.7 5.65
Depth 25(cm) 1.0 7.8 9.2 3.9 9.8 7.55




D epth 15(cm) ** 0.4 0.31 0.67 0.12 0.73
D epth 25(cm) 0.72 0.35 0.22 0.37 0.08 0.45
D epth 45(cm) 0.33 0.08 0.12 0.2 0.03 0.4
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 76.0 74.0 73.5 75.5 72.5 77.0
H eight of P lant (cm) 170.18 165.1 173.99 163.83 170.18 168.91
Stored W ater in Root Zone (1)
H arvest Date
The T ensiom eter failed
163
Season 3, 1990 
D ate : 7-9-1990  
Satandard Count = 20675  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1(*) 2(*) 3(*) 4 (*) 5 (*) 6(*)




D epth 15(cm) 16913 20995 22047 19943 22076 19597
D epth 25(cm) 17215 21593 22925 22046 23996 21249




D epth 15(cm) 8.8 9.55 8.8 6.3 9.7 9.65
D epth 25(cm) 1.3 9.4 7.8 2.15 9.75 5.2




D epth 15(cm) 0.7 0.36 0.27 0.4 0.26 0.45
D epth 25(cm) 0.65 0.3 0.18 0.27 0.08 0.32
D epth 45(cm) 0.36 0.07 0.09 0.2 0.04 0.18
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.0 75.5 78.0 73.0 77.7
H eight of P lant (cm)
Stored W ater in Root Zone (1)
Planting date
164
Season 3, 1990 
D ate : 7-12-1990  
Satandard Count = 19815 
Rain = 29.8 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 19272 23231 23631 21754 23864 20180
D epth 25(cm) 19446 23505 24085 23255 24563 22610




D epth 15(cm) 9.65 9.8 9.85 9.85 9.8 9.8
D epth 25(cm) 9.75 9.7 9.7 9.8 9.85 9.8




D epth 15(cm) 0.1 0.04 0.05 0.04 0.04 0.06
D epth 25(cm) 0.25 0.08 0.05 0.1 0.06 0.04
D epth 45(cm) 0.21 0.08 0.07 0.22 0.06 0.04
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 76.5 73.5 78.0 67.0 77.7
H eight of P lant (cm)
Stored W ater in Root Zone (1)
165
Season 3, 1990 
D ate : 7-15-1990  
Satandard Count = 20066  
Rain = 2.2 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)




D epth 15(cm) 19144 22745 23208 20237 23760 20047
D epth 25(cm) 19761 22819 23145 23261 24306 22471




D epth 15(cm) 9.6 9.7 9.8 9.8 9.75 9.8
D epth 25(cm) 9.45 9.7 9.7 9.75 9.8 9.8




D epth 15(cm) 0.17 0.08 0.1 0.06 0.09 0.11
D epth 25(cm) 0.25 0.12 0.09 0.11 0.08 0.08
D epth 45(cm) 0.19 0.09 0.08 0.22 0.07 0.04
Percolated W ater (1) H i* * * * * .*
Depth to W. T. (cm) 77.0 77.0 73.5 78.0 67.0 77.7
H eight of P lant (cm) 3.81 3.81 4.45 3.81 3.81 3.81
Stored W ater in Root Zone (1)
Emergence stage
166
Season 3, 1990  
D ate : 7-18-1990  
Satandard Count = 20123  
R ain = 2 .0  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 19158 22889 22868 20177 22525 20126
D epth 25(cm ) 19973 22587 22908 23017 24042 21994




D epth 15(cm) 9.45 9.75 9.8 9.8 9.8 9.8
Depth 25(cm) 9.4 9.7 9.7 9.8 9.7 9.8




D epth 15(cm) 0.28 0.10 0.11 0.19 0.10 0.12
D epth 25(cm ) 0.26 0.08 0.08 0.08 0.08 0.10
D epth 45(cm ) 0.16 0.07 0.06 0.06 0.04 0.04
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.3 73.5 78.2 67.0 77.3
H eight o f P lan t (cm) 9.53 8.89 8.89 8.89 8.89 8.89
Stored W ater in Root Zone (1)
167
Season 3, 1990  
D ate : 7-21-1990  
Satandard Count = 20214  
Rain = 2.8 mm
T reatm ent SM R2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 18336 21182 21521 19370 21275 19417
D epth 25(cm ) 19244 21752 22673 21502 23462 21101




D epth 15(cm) 9.3 9.7 9.8 9.75 9.75 9.75
D epth 25(cm) 9.35 9.7 9.65 9.75 9.8 9.8




D epth 15(cm) 0.55 0.33 0.28 0.45 0.29 0.44
D epth 25(cm) 0.47 0.28 0.25 0.28 0.16 0.33
D epth 45(cm) 0.30 0.13 0.17 0.25 0.04 0.15
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 73.8 78.2 67.3 77.3
H eight of P lant (cm) 13.34 13.34 13.34 13.34 13.34 13.34
Stored W ater in Root Zone (1)
168
Season 3, 1990 
D ate : 7-24-1990  
Satandard Count = 20845  
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 18054 20943 21126 19065 20898 19489
D epth 25(cm) 19048 21931 22382 21111 23265 20842




D epth 15(cm) 8.6 9.65 9.8 9.7 9.7 9.7
D epth 25(cm) 9.1 9.75 9.65 9.7 9.8 9.8




D epth 15(cm) 0.57 0.34 0.31 0.45 0.33 0.44
D epth 25(cm ) 0.48 0.30 0.26 0.32 0.18 0.33
D epth 45(cm) 0.29 0.16 0.19 0.26 0.04 0.15
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 74.0 78.2 68.0 77.3
H eight of P lan t (cm) 17.15 17.15 18.42 13.97 17.78 18.42
Stored W ater in Root Zone (1)
169
Season 3, 1990  
D ate : 7-27-1990  
Satandard Count = 20873  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 17482 20615 21402 18704 21249 18873
D epth 25(cm) 18665 21618 22945 20845 23778 20499




D epth 15(cm) 7.8 9.65 9.75 8.4 9.7 9.8
D epth 25(cm) 9.0 9.7 9.6 9.15 9.8 9.8




D epth 15(cm) 0.63 0.34 0.31 0.60 0.30 0.58
D epth 25(cm) 0.60 0.32 0.21 0.33 0.18 0.36
D epth 45(cm) 0.31 0.16 0.15 0.27 0.04 0.17
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 74.2 78.2 68.0 77.3
H eight of P lant (cm) 20.96 23.5 22.23 17.78 23.5 24.13
Stored W ater in Root Zone (1)
170
Season 3, 1990 
D ate : 7-30-1990  
Satandard Count = 20842  
R ain = 2 .6  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)




D epth 15(cm) 17077 20431 21306 18481 20682 18429
D epth 25(cm) 18449 21322 22821 20374 23362 20209




D epth 15(cm) 5.8 9.4 9.65 3.0 9.65 9.75
D epth 25(cm) 8.4 9.55 9.6 6.1 9.75 9.45




D epth 15(cm) 0.68 0.36 0.31 0.61 0.33 0.60
D epth 25(cm) 0.58 0.31 0.22 0.37 0.19 0.36
D epth 45(cm ) 0.33 0.19 0.15 0.29 0.05 0.19
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 74.2 78.2 69.3 77.3
H eight of P lant (cm) 26.04 27.94 26.04 22.86 30.48 29.85
Stored W ater in Root Zone (1)
8-Leaf stage
171
Season 3, 1990 
D ate : 8-2-1990  
Satandard C ount = 20531  
Rain = 3.6 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 16318 20181 20402 17905 21537 17744
D epth 25(cm ) 17992 21028 22299 19987 24023 19839




D epth 15(cm) 2.8 7.7 9.35 1.9 1.25 9.55
D epth 25(cm ) 7.3 9.7 9.35 2.7 9.75 9.8




D epth 15(cm) 0.73 0.38 0.35 0.63 0.30 0.64
D epth 25(cm) 0.64 0.32 0.25 0.40 0.10 0.40
D epth 45(cm ) 0.34 0.20 0.19 0.31 0.04 0.20
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 77.0 77.5 75.0 78.2 69.7 77.3
H eight of P lant (cm) 30.48 33.02 33.66 28.58 38.1 35.56
Stored W ater in Root Zone (1)
172
Season 3, 1990 
D ate : 8-5-1990  
Satandard Count = 20815  
R ain = 1.8 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 15010 18782 20512 16776 21141 15990
D epth 25(cm) 17163 20558 21633 19755 23398 19353




D epth 15(cm) 1.5 5.15 9.5 1.3 1.2 3.5
D epth 25(cm) 5.5 9.25 9.45 1.75 9.75 8.75




D epth 15(cm) 0.77 0.60 0.34 0.70 0.33 0.75
D epth 25(cm) 0.65 0.35 0.30 0.40 0.19 0.44
D epth 45(cm) 0.34 0.19 0.20 0.30 0.04 0.25
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 75.5 78.2 73.0 77.3
H eight of P lant (cm) 39.37 43.18 45.72 35.56 49.53 43.18
Stored W ater in Root Zone (1)
173
Season 3, 1990  
D ate : 8-8-1990  
Satandard Count = 20666  
R ain = 1.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 14154 17358 20881 15981 20915 15413
D epth 25(cm) 16307 19255 21981 19035 23389 18407




D epth 15(cm) 1.2 3.1 9.15 1.15 1.0 1.55
Depth 25(cm ) 4.1 6.65 8.85 1.4 9.7 7.9




D epth 15(cm) * 0.65 0.33 0.75 0.32 0.76
D epth 25(cm) 0.73 0.46 0.27 0.45 0.19 0.65
D epth 45(cm) 0.40 0.20 0.19 0.33 0.04 0.28
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 76.5 78.2 73.3 77.3
H eight of P lant (cm) 44.45 49.53 58.42 40.64 63.5 55.88
Stored W ater in Root Zone (1)
The Tensiometer failed
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Season 3, 1990 
D ate : 8-11-1990  
Satandard Count = 20280  
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3(*) 4 5(*) 6




D epth 15(cm) 13154 16597 20254 15227 19501 14153
D epth 25(cm) 15310 18185 21063 17982 22426 17105




D epth 15(cm) 1.0 1.8 8.25 1.0 0.9 1.3
D epth 25(cm) 2.9 3.0 2.75 1.2 7.5 2.75




D epth 15(cm) ** 0.72 0.36 0.78 0.40 **
D epth 25(cm) 0.76 0.62 0.32 0.64 0.26 0.67
Depth 45(cm) 0.66 0.29 0.26 0.44 0.07 0.41
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 77.3 78.2 73.3 77.3
H eight of P lant (cm) 46.99 58.42 71.12 43.18 77.47 60.96




Season 3, 1990 
D ate : 8-14-1990  
Satandard Count = 20223  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1(*) 2(*) 3 4 5 6(*)




D epth 15(cm) 13105 16164 19856 14283 19079 14095
D epth 25(cm) 15168 17697 20946 17224 21864 16463




D epth 15(cm) 0.9 1.35 4.6 0.9 0.85 1.25
D epth 25(cm) 2.2 1.6 1.25 1.15 2.7 1.6




D epth 15(cm) ** 0.73 0.4 ** 0.44 **
D epth 25(cm) 0.76 0.67 0.32 0.65 0.28 0.72
D epth 45(cm) 0.7 0.34 0.28 0.6 0.19 0.58
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight of P lant (cm) 50.8 67.31 87.63 44.45 93.98 71.12




Season 3, 1990 
D ate : 8-17-1990  
Satandard C ount = 20126  
Rain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4(*) 5 6




D epth 15(cm) 12197 15574 20737 13698 19832 12919
D epth 25(cm) 14312 16919 21474 16370 22469 15335




D epth 15(cm) 0.8 1.1 5.0 0.8 0.8 1.1
D epth 25(cm) 1.6 1.15 0.8 1.0 1.85 1.1




D epth 15(cm) ** 0.75 0.34 ** 0.4 **
D epth 25(cm) ** 0.7 0.3 0.7 0.25 0.74
Depth 45(cm) 0.73 0.55 0.26 0.68 0.1 0.65
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight of P lant (cm) 59.69 83.82 111.76 45.72 116.84 78.74




Season 3, 1990 
D ate : 8-20-1990  
Satandard C ount = 20134  
Rain = 0.8 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 11635 14812 20576 12874 19360 12263
D epth 25(cm) 14006 16373 20920 15895 22874 14790




D epth 15(cm) 0.8 1.0 7.6 0.8 0.8 1.0
D epth 25(cm) 1.3 1.0 1.0 1.0 1.7 1.0




D epth 15(cm) * 0.78 0.36 * 0.44 *
Depth 25(cm) * 0.73 0.32 0.71 0.2 0.78
Depth 45(cm ) 0.73 0.65 0.28 0.7 0.07 0.73
Percolated W ater (1) ******* *******
Depth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight o f P lant (cm) 60.96 90.17 147.32 50.8 153.67 86.36
Stored W ater in Root Zone (1)
The T ensiom eter failed
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Season 3, 1990 
D ate : 8-23-1990  
Satandard C ount = 19842  
Rain = 3.7 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3(*) 4 5(*) 6




D epth 15(cm) 11205 14078 20715 12517 19941 11563
D epth 25(cm) 13611 15553 21545 15305 22610 14027




D epth 15(cm) 0.8 0.8 4.5 0.8 0.8 1.0
D epth 25(cm) 1.2 1.0 0.8 0.9 1.6 1.0




D epth 15(cm) ** ** 0.34 ** 0.38 **
D epth 25(cm) ** 0.75 0.3 0.77 0.23 **
D epth 45(cm) 0.77 0.7 0.26 0.75 0.07 0.75
Percolated W ater (1) ft******
Depth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight of P lant (cm) 60.96 101.6 162.56 52.07 167.64 95.25




Season 3, 1990 
D ate : 8-26-1990  
Satandard Count = 19727  
Rain = 0.8 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 11180 13467 20294 12106 19490 11274
D epth 25(cm) 13478 14889 21890 14802 22583 13866




D epth 15(cm) 0.8 0.85 3.4 0.8 0.8 0.9
D epth 25(cm) 1.1 0.8 0.9 0.9 1.9 1.0




Depth 15(cm) * * 0.36 * 0.42 *
D epth 25(cm) * 0.79 0.28 0.78 0.24 *
D epth 45(cm) 0.78 0.73 0.25 0.76 0.07 0.76
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight of P lant (cm) 60.96 106.68 167.64 54.61 170.18 96.52
Stored W ater in Root Zone (1)
The Tensiometer failed
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Season 3, 1990 
D ate : 8-29-1990  
Satandard Count = 19655  
Rain = 0.0  mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 10774 12782 19969 11527 19308 10626
Depth 25(cm) 13282 14688 21606 14616 22410 13478




D epth 15(cm) 0.8 0.8 0.8 0.8 0.8 0.8
D epth 25(cm) 1.1 0.8 0.8 0.8 1.75 0.8




D epth 15(cm) * * 0.41 * 0.44 *
D epth 25(cm) * * 0.32 0.8 0.25 *
D epth 45(cm) 0.8 0.75 0.3 0.77 0.07 0.78
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight o f P lant (cm) 60.96 106.68 167.64 54.61 171.45 96.52
Stored W ater in Root Zone (1)
The Tensiometer failed
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Season 3, 1990 
D ate : 9-1-1990  
Satandard C o u n t= 19739  
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 10521 12521 19652 10943 19267 10209
D epth 25(cm) 13244 14573 21029 14478 22391 13395




D epth 15(cm) 0.8 0.8 9.2 0.8 0.8 0.8
D epth 25(cm) 1.1 0.8 0.8 0.8 1.75 0.8




D epth 15(cm) * * 0.43 * 0.45 *
D epth 25(cm ) * * 0.33 * 0.26 *
D epth 45(cm) * 0.77 0.31 0.78 0.10 *
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight o f P lant (cm) 60.96 106.68 167.64 54.61 171.45 96.52
Stored W ater in Root Zone (1)
The Tensiometer failed
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Season 3, 1990 
D ate : 9-4-1990  
Satandard Count = 19858  
R ain = 0.8 mm
T reatm ent SMR2 SM R l SMR3 S M R l SMR3 SMR2
L ysim eter # 1 2 3 4 5 6




D epth 15(cm) 10032 12375 20392 11161 20419 9872
D epth 25(cm) 13008 14423 21557 14264 22604 13089




D epth 15(cm) 0.8 0.8 9.65 0.8 0.8 0.8
D epth 25(cm ) 1.0 0.8 1.1 0.8 2.3 0.8




D epth 15(cm) * * 0.36 * 0.35 *
D epth 25(cm) * * 0.33 * 0.24 *
D epth 45(cm ) * 0.77 0.3 0.78 0.03 *
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight of P lan t (cm) 60.96 106.68 167.64 54.61 171.45 96.52
Stored W ater in Root Zone (1)
The Tensiometer failed
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Season 3, 1990  
D ate : 9-7-1990  
Satandard Count = 19633  
Rain = 11.8 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1 2 3 4 5 6




D epth 15(cm) 11173 12548 21843 11858 22066 10619
D epth 25(cm) 12870 14156 22422 14231 22303 13084




D epth 15(cm) 0.8 0.8 9.75 0.8 0.8 0.8
D epth 25(cm) 0.8 0.8 1.15 0.8 2.25 0.8




D epth 15(cm) * * 0.32 * 0.3 *
D epth 25(cm) * * 0.26 * 0.26 *
D epth 45(cm) * 0.78 0.23 0.78 0.03 *
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight of P lan t (cm) 60.96 106.68 167.64 54.61 171.45 96.52
Stored W ater in R oot Zone (1)
The Tensiometer failed
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Season 3, 1990 
D ate : 9-10-1990  
Satandard Count = 18926 
R ain = 0.0 mm
T reatm ent SMR2 SM R l SMR3 SM R l SMR3 SMR2
Lysim eter # 1(*) 2(*) 3(*) 4(*) 5(*) 6(*)




D epth 15(cm) 10434 11049 20429 10418 20592 10017
D epth 25(cm) 12042 13304 21239 13285 21893 11310




D epth 15(cm) 0.8 0.8 2.5 0.8 2.4 0.8
D epth 25(cm) 0.8 0.8 1.0 0.8 0.8 0.8




D epth 15(cmJ ** ** 0.36 ** 0.35 **
D epth 25(cm) ** ** 0.33 ** 0.3 **
D epth 45(cm) ** 0.78 0.3 ** 0.11 **
Percolated W ater (1) ******* *******
D epth to W. T. (cm) 77.0 77.5 77.7 78.2 73.3 77.3
H eight of P lant (cm) 60.96 106.68 167.64 54.61 171.45 96.52
Stored W ater in Root Zone (1)
H arvesting date  





T a b l e  3 0  -  Sh ow s  A n a l y s i s  o f  V a r i a n c e  o f  T o t a l  A c t u a l  E v a p o t r a n s p i r a t i o n  p e r  
L y s l z n e t e r  u n d e r  T h r e e  S o i l  M o i s t u r e  T r e a t m e n t s  f o r  T h r e e  S e a s o n s .
DATA ETTOTAL;INPUT SEASON REP TRT $ ET;
CARDS;
1 1 R1 1 8 1 . 7 1
1 2 R1 1 9 4 . 7 9
1 1 R2 2 0 7 . 2 6
1 2 R2 1 7 3 . 8 1
1 1 R3 2 2 1 . 0 3
1 2 R3 1 9 7 . 8 4
2 1 R1 2 3 7 . 4 1
2 2 R1 2 5 1 . 7 4
2 1 R2 2 9 0 . 1 7
2 2 R2 2 7 2 . 8 5
2 1 R3 3 3 8 . 5 6
2 2 R3 3 5 8 . 7 5
3 1 R1 1 4 4 . 2 5
3 2 R1 1 4 3 . 1 3
3 1 R2 1 1 5 . 5 2
3 2 R2 1 5 1 . 3 3
3 1 R3 3 4 6 . 3 5
3 2 R3 3 5 8 . 2 2
PROC GLM;CLASSES SEASON TRT; 
MODEL ET=SEASON TRT SEASON*TRT; 
TEST H=TRT E=SEASON*TRT;
LSMEANS SEASON*TRT/S P ;
RUN;
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
C l a s s  L e v e l  I n f o r m a t i o n
C l a s s  L e v e l s  V a l u e s
SEASON 3 1 2  3
TRT 3 R1 R2 R3
N u m b e r  o f  o b s e r v a t i o n s  i n  d a t a  s e t  = 18
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T a b l e  3 0  -  ( c o n t i n u e d )
G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t  V a r i a b l e :  
S o u r c e
ET
DF
Stain o f  
S q u a r e s
Mean
S q u a r e F V a l u e P r  > F
M o d e l 8 1 0 4 6 8 4 . 8 0 6 9 1 3 0 8 5 . 6 0 0 9 5 6 . 5 5 0 . 0 0 0 1
E r r o r 9 2 0 8 2 . 6 1 9 9 2 3 1 . 4 0 2 2
C o r r e c t e d  T o t a l 17 1 0 6 7 6 7 . 4 2 6 8
R - S q u a r e C . V . R o o t  MSE ET M ean
0 . 9 8 0 4 9 4 6 . 5 4 3 1 9 5 1 5 . 2 1 1 9 1 23 2  . 4 8 4 4 4 4
G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t  V a r i a b l e : ET







3 1 9 9 5 . 8 2 6 3 1
4 5 6 1 5 . 1 0 0 1 4
2 7 0 7 3 . 8 8 0 4 9
1 5 9 9 7 . 9 1 3 1 6
2 2 8 0 7 . 5 5 0 0 7
6 7 6 8 . 4 7 0 1 2
6 9 . 1 3
9 8 . 5 6
2 9 . 2 5
0 . 0 0 0 1
0 . 0 0 0 1
0 . 0 0 0 1







G e n e r a l
3 1 9 9 5 . 8 2 6 3 1
4 5 6 1 5 . 1 0 0 1 4
2 7 0 7 3 . 8 8 0 4 9
L i n e a r  M o d e l s
1 5 9 9 7 . 9 1 3 1 6
2 2 8 0 7 . 5 5 0 0 7
6 7 6 8 . 4 7 0 1 2
P r o c e d u r e
6 9 . 1 3
9 8 . 5 6
2 9 . 2 5
0 . 0 0 0 1  
0 . 0 0 0 1  
0 . 0 0 0 1
D e p e n d e n t  V a r i a b l e : ET
T e s t s  o f  H y p o t h e s e s u s i n g  t h e  T y p e  X I I  MS f o r SEASON*TRT a s a n  e r r o r t e r m
S o u r c e DF T y p e  I I I  SS M ean  S q u a r e F V a l u e P r  > F
TRT 2 4 5 6 1 5 . 1 0 0 1 4 2 2 8 0 7 . 5 5 0 0 7 3 . 3 7 0 . 1 3 8 7
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Table 30 - (continued)
General Linear Models Procedure
Least Squares Means
SEASON TRT ET S t d  E r r  P r  > ITI LSMEAN
LSMEAN LSMEAN HO: LSMEAN=0 N um ber
1 R1 1 8 8 . 2 5 0 0 0 0 1 0 . 7 5 6 4 4 5 0 . 0 0 0 1 1
1 R2 1 9 0 . 5 3 5 0 0 0 1 0 . 7 5 6 4 4 5 0 . 0 0 0 1 2
1 R3 2 0 9 . 4 3 5 0 0 0 1 0 . 7 5 6 4 4 5 0 . 0 0 0 1 3
2 R1 2 4 4 . 5 7 5 0 0 0 1 0 . 7 5 6 4 4 5 0 . 0 0 0 1 4
2 R2 2 8 1 . 5 1 0 0 0 0 1 0 . 7 5 6 4 4 5 0 . 0 0 0 1 5
2 R3 3 4 8 . 6 5 5 0 0 0 1 0 . 7 5 6 4 4 5 0 . 0 0 0 1 6
3 R1 1 4 3 . 6 9 0 0 0 0 1 0 . 7 5 6 4 4 5 0 . 0 0 0 1 7
3 R2 1 3 3 . 4 2 5 0 0 0 1 0 . 7 5 6 4 4 5 0 . 0 0 0 1 8
3 R3 3 5 2 . 2 8 5 0 0 0 1 0 . 7 5 6 4 4 5 0 . 0 0 0 1 9
G e n e r a l  L i n e a r M o d e l s  P r o c e d u r e
L e a s t  S q u a r e s  M e an s
L e a s t  S q u a r e s  M ea ns f o r  e f f e c t  SEASON*TRT
P r  > | T |  HO: LSMEAN( i ) = LSMEAN( j )
i n d e n t  V a r i a b l e :  ET
i / j 1 2 3 4 5 6 7 8 9
1 . 0 . 8 8 3 9 0 . 1 9 7 2  0 . 0 0 4 9 0 . 0 0 0 2  0 . 0 0 0 1 0 . 0 1 6 8  0 . 0 0 5 7 0 . 0 0 0 1
2 0 . B 8 3 9 . 0 . 2 4 5 5  0 . 0 0 6 2 0 . 0 0 0 2  0 . 0 0 0 1 0 . 0 1 3 2  0 . 0 0 4 5 0 . 0 0 0 1
3 0 . 1 9 7 2 0 . 2 4 5 5 0 . 0 4  62 0.0011 0 . 0 0 0 1 0 . 0 0 1 9  0 . 0 0 0 7 0 . 0 0 0 1
4 0 . 0 0 4 9 0 . 0 0 6 2 0 . 0 4 6 2 0 . 0 3 8 1  0 . 0 0 0 1 0.0001 0 . 0 0 0 1 0 . 0 0 0 1
5 0 . 0 0 0 2 0 . 0 0 0 2 0 . 0 0 1 1  0 . 0 3 8 1 0 . 0 0 1 7 0.0001 0 . 0 0 0 1 0 . 0 0 1 2
6 0 . 0 0 0 1 0 . 0 0 0 1 0.0001 0 . 0 0 0 1 0 . 0 0 1 7 0.0001 c1 .0 0 0 1 0 . 8 1 6 7
7 0 . 0 1 6 8 0 . 0 1 3 2 0 . 0 0 1 9  0 . 0 0 0 1 0.0001 0 . 0 0 0 1 c1 .5 1 6 8 0 . 0 0 0 1
8 0 . 0 0 5 7 0 . 0 0 4 5 0 . 0 0 0 7  0 . 0 0 0 1 0.0001 0 . 0 0 0 1 0 . 5 1 6 8 . 0 . 0 0 0 1
9 0 . 0 0 0 1 0 . 0 0 0 1 0.0001 0 . 0 0 0 1 0 . 0 0 1 2  0 . 8 1 6 7 0.0001 0 . 0 0 0 1
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
L e a s t  S q u a r e s  M e an s
NOTE: To  e n s u r e  o v e r a l l  p r o t e c t i o n  l e v e l ,  o n l y  p r o b a b i l i t i e s  a s s o c i a t e d  w i t h  
p r e - p l a n n e d  c o m p a r i s o n s  s h o u l d  b e  u s e d .
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T a b l e  3 1  -  Sh ow s  A n a l y s i s  o f  V a r i a n c e  o f  A c t u a l  E v a p o t r a n s p i r a t i o n  a t  D i f f e r e n t  
G r o w t h  S t a g e s  u n d e r  D i f f e r e n t  S o i l  M o i s t u r e  T r e a t m e n t s  f o r  T h r e e  
S e a s o n s .
DATA ETGS;INPUT SEASON REP TRT $ GS $ ET;
CARDS;
1 1 R1 PE 1 6 . 1 4
1 2 R1 PE 1 7 . 0 5
1 1 R2 PE 2 0 . 5 4
1 2 R2 PE 1 3 . 5 7
1 1 R3 PE 1 8 . 8 2
1 2 R3 PE 1 7 . 0 3
1 1 R1 EB 5 0 . 2 4
1 2 R1 E8 5 9 . 5 6
1 1 R2 E8 ■4 0 . 0 3
1 2 R2 EB '4 0 . 4 7
1 1 R3 EB 4 3 . 6 1
1 2 R3 EB <4 4 . 9 2
1 1 R1 8TS 6 1 . 6 4
1 2 R1 8TS 5 9 . 3 5
1 1 R2 8TS 9 0 . 6 3
1 2 R2 BTS 5 8 . 1 5
1 1 R3 8TS 92 . 6 3
1 2 R3 BTS 6 9 . 5 7
1 1 R1 TSH 53 . 7 1
1 2 R1 TSH 5 8 . 8 1
1 1 R2 TSH 5 6 . 0 6
1 2 R2 TSH 6 1 . 6 2
1 1 R3 TSH 6 5 . 9 5
1 2 R3 TSH 6 6 . 3 3
2 1 R1 PE 1 1 . 5 1
2 2 R1 PE 1 1 . 3 8
2 1 R2 PE 1 6 . 1 2
2 2 R2 PE 12 . 1 9
2 1 R3 PE 1 0 . 4 5
2 2 R3 PE 9 . 7 5
2 1 R1 EB 3 5 . 4 2
2 2 R1 EB 3 6 . 9 5
2 1 R2 EB 44 . 3 5
2 2 R2 EB 3 8 . 1 5
2 1 R3 EB 3 1 . 6 6
2 2 R3 E8 3 9 . 3
2 1 R1 8TS 1 1 2 . 9 3
2 2 R1 BTS 1 0 2 . 2 9
2 1 R2 BTS 1 2 1 . 4 9
2 2 R2 BTS 1 3 5 . 6 6
2 1 R3 BTS 1 8 6 . 1
2 2 R3 BTS 1 9 5 . 8 1
2 1 R1 TSH 7 7 . 5 5
2 2 R1 TSH 1 0 1 . 1 2
2 1 R2 TSH 1 0 8 . 2
2 2 R2 TSH B6 .  85
2 1 R3 TSH 1 1 0 . 4
2 2 R3 TSH 1 1 3 . 9 1
3 1 R1 PE 14 . 0 5
3 2 R1 PE 1 6 . 6 6
3 1 R2 PE 5 . 9 5
3 2 R2 PE 14 . 0 2
3 1 R3 PE 1 6 . 0 8
3 2 R3 PE 1 6 . 5 1
3 1 R1 EB 32 . 6 5
3 2 R1 EB 39 . 0 5
3 1 R2 E8 3 0 . 7 8
3 2 R2 EB 3 5 . 0 1
3 1 R3 EB 6 0 . 7 6
3 2 R3 EB 7 1 . 4 5
3 1 R1 BTS 6 5 . 9 1
3 2 R1 BTS 6 0 . 8 4
3 1 R2 BTS 5 8 . 7 9
Table 31 - (continued)
3 2 R2 8TS 7 4 . 5 6  
3 1  R3 BTS 1 7 4 . 0 9  
3 2 R3 BTS 1 7 3 . 4 5  
3 1  R1 TSH 3 1 . 6 5  
3 2 R1 TSH 2 6 . 5 9  
3 1 R2 TSH 1 9 . 9 9  
3 2 R2 TSH 2 7 . 7 6  
3 1 R3 TSH 9 5 . 4 4  
3 2 R3 TSH 9 6 . 8 3
PROC GLM;CLASSES SEASON TRT GS REP;
MODEL ET=SEASON TRT SEASON*TRT R E P ( SEASON*TRT) GS GS*TRT GS*SEASON*TRT 
TEST H=TRT E=SEASON*TRT;
TEST H=GS GS*TRT E=GS*SEASON*TRT;
MEANS GS /DUNCAN E=GS*SEASON*TRT;
LSMEANS GS*TRT*SEASON/S P ;
RUN;
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
C l a s s  L e v e l  I n f o r m a t i o n
C l a s s L e v e l s V a l u e s
SEASON 3 1 2  3
TRT 3 R1 R2 R3
GS 4 BTS E8 PE TSH
REP 2 1 2
N u m b e r  o f  o b s e r v a t i o n s  i n  d a t a  s e t  = 7 2
Table 31 - (continued)
G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t
S o u r c e
V a r i a b l e :  ET
DF
Sum o f  
S q u a r e s
Mean
S q u a r e F V a l u e P r  > F
M o d e l 44 1 3 7 8 0 3  . 1 7 2 0 3 1 3 1 . 8 9 0 3 5 8 . 2 3 0 . 0 0 0 1
E r r o r 27 1 4 5 2  . 3 0 0 6 5 3 . 7 8 8 9
C o r r e c t e d T o t a l  71 1 3 9 2 5 5 . 4 7 2 6
R - S q u a r e C . V . R o o t  MSE ET Mean
0 . 9 8 9 5 7 1 1 2 . 6 1 8 2 8 7 . 3 3 4 0 9 3 5 8 . 1 2 2 7 7 7 8
G e n e r a l  L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t  V a r i a b l e : ET
S o u r c e DF T y p e  I  SS M ea n  S q u a r e F V a l u e P r  > F
SEASON 2 8 0 0 0 . 1 1 7 7 0 4 0 0 0 . 0 5 8 8 5 7 4 . 3 7 0 . 0 0 0 1
TRT 2 1 1 4 0 6 . 9 2 0 8 4 5 7 0 3 . 4 6 0 4 2 1 0 6 . 0 3 0 . 0 0 0 1
SEASON*TRT 4 6 7 6 9 . 1 1 2 7 6 1 6 9 2 . 2 7 8 1 9 3 1 . 4 6 0 . 0 0 0 1
REP(SEASON*TRT) 9 5 2 0 . 4 2 4 6 5 5 7 . 8 2 4 9 6 1 . 0 8 0 . 4 1 1 7
GS 3 8 1 0 6 6 . 9 0 8 3 7 2 7 0 2 2  . 3 0 2 7 9 5 0 2 . 3 8 0 . 0 0 0 1
TRT*GS 6 1 0 5 5 0 . 0 5 4 4 7 1 7 5 8 . 3 4 2 4 1 32 . 69 0 . 0 0 0 1
SEASON*TRT*GS 18 1 9 4 8 9 . 6 3 3 2 1 1 0 8 2 . 7 5 7 4 0 2 0 . 1 3 0 . 0 0 0 1
S o u r c e DF T y p e  I I I  SS M ea n  S q u a r e F V a l u e P r  > F
SEASON 2 8 0 0 0 . 1 1 7 7 0 4 0 0 0 . 0 5 8 8 5 7 4 . 3 7 0 . 0 0 0 1
TRT 2 1 1 4 0 6 . 9 2 0 8 4 5 7 0 3 . 4 6 0 4 2 1 0 6 . 0 3 0 . 0 0 0 1
SEASON*TRT 4 6 7 6 9 . 1 1 2 7 6 1 6 9 2 . 2 7 8 1 9 3 1 . 4 6 0 . 0 0 0 1
REP(SEASON*TRT) 9 5 2 0 . 4 2 4 6 5 5 7 . 8 2 4 9 6 1 . 0 8 0 . 4 1 1 7
GS 3 8 1 0 6 6 . 9 0 8 3 7 2 7 0 2 2 . 3 0 2 7 9 5 0 2 . 3 8 0 . 0 0 0 1
TRT*GS 6 1 0 5 5 0 . 0 5 4 4 7 1 7 5 8 . 3 4 2 4 1 3 2 . 6 9 0 . 0 0 0 1
SEASON*TRT*GS 18 1 9 4 8 9 . 6 3 3 2 1 1 0 8 2 . 7 5 7 4 0 2 0 . 1 3 0 . 0 0 0 1
T e s t s  o f  H y p o t h e s e s u s i n g  t h e T y p e  I I I  MS f o r SEASON*TRT a s a n  e r r o r t e r m
S o u r c e DF T y p e  I I I  SS M ea n  S q u a r e F V a l u e P r  > F
TRT 2 1 1 4 0 6 . 9 2 0 8 4 5 7 0 3 . 4 6 0 4 2 3 . 3 7 0 . 1 3 8 7
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T a b l e  31  
T e s t s  o f  




H y p o t h e s e s  u s i n g  t h e  T y p e  I I I  MS f o r  SEASON*TRT*GS a s  a n  e r r o r
DF T y p e  I I I  SS M ea n  S q u a r e  F V a l u e
3 8 1 0 6 6 . 9 0 8 3 7  2 7 0 2 2 . 3 0 2 7 9  2 4 . 9 6
6 1 0 5 5 0 . 0 5 4 4 7  1 7 5 8 . 3 4 2 4 1  1 . 6 2
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e
D u n c a n ' s  M u l t i p l e  R a n g e  T e B t  f o r  v a r i a b l e :  ET
NOTE: T h i s  t e s t  c o n t r o l s  t h e  t y p e  I  c o m p a r i s o n w i s e  e r r o r  r a t e ,  
t h e  e x p e r i m e n t w i s e  e r r o r  r a t e
A l p h a =  0 . 0 5  d f =  18  MSE= 1 0 8 2 . 7 5 7
N u m b e r  o f  M e a n s  2 3 4
C r i t i c a l  R a n g e  2 3 . 0 1  2 4 . 1 5  2 4 . 9 5
M e a n s  w i t h  t h e  s a m e  l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
G r o u p i n g M ean N GS
A 1 0 5 . 2 2 18 BTS
B 6 9 . 9 3 18 TSH
C 43 . 0 2 18 E8
D 14 . 3 2 18 PE
t e r m
P r  > F
0 . 0 0 0 1
0 . 1 9 7 8
n o t
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Table 31 - (continued)
General Linear Models Procedure
Least Squares Means
SEASON TRT GS ET S t d  E r r P r  > 1T | LSMEAN
LSMEAN LSMEAN HO: LSMEAN=0 N u m b e r
1 R1 BTS 6 0 . 4 9 5 0 0 0 5 . 1 B 5 9 8 7 0 . 0 0 0 1 1
1 R1 E8 5 4 . 9 0 0 0 0 0 5 . 1 B 5 9 8 7 0 . 0 0 0 1 2
1 R1 PE 1 6 . 5 9 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 3 5 3
1 R1 TSH 5 6 . 2 6 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 4
1 R2 BTS 7 4 . 3 9 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 5
1 R2 E8 4 0 . 2 5 0 0 0 0 5 . 1 B 5 9 B 7 0 . 0 0 0 1 6
1 R2 PE 1 7 . 0 5 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 2 8 7
1 R2 TSH 5 B . B 4 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 8
1 R3 BTS 8 1 . 1 0 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 9
1 R3 E8 4 4 . 2 6 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 10
1 R3 PE 1 7 . 9 2 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 1 8 11
1 R3 TSH 6 6 . 1 4 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 12
2 R1 8TS 1 0 7 . 6 1 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 13
2 R1 EB 3 6 . 1 8 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 14
2 R1 PE 1 1 . 4 4 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 3 6 0 15
2 R1 TSH 8 9 . 3 3 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 16
2 R2 BTS 1 2 8 . 5 7 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 17
2 R2 E8 4 1 . 2 5 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 18
2 R2 PE 1 4 . 1 5 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 1 1 0 19
2 R2 TSH 9 7 . 5 2 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 20
2 R3 BTS 1 9 0 . 9 5 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 21
2 R3 EB 3 5 . 4 8 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 22
2 R3 PE 1 0 . 1 0 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 6 1 9 23
2 R3 TSH 1 1 2 . 1 5 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 24
3 R1 BTS 6 3 . 3 7 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 25
3 R1 EB 3 5 . 8 5 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 26
3 R1 PE 1 5 . 3 5 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 6 3 27
3 R1 TSH 2 9 . 1 2 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 28
3 R2 BTS 6 6 . 6 7 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 29
3 R2 EB 3 2 . 8 9 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 30
3 R2 PE 9 . 9 8 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 6 4 8 31
3 R2 TSH 2 3 . 8 7 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 32
3 R3 8TS 1 7 3 . 7 7 0 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 33
3 R3 EB 6 6 . 1 0 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 34
3 R3 PE 1 6 . 2 9 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 4 0 35
3 R3 TSH 9 6 . 1 3 5 0 0 0 5 . 1 8 5 9 8 7 0 . 0 0 0 1 36
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Table 31 - (continued)
General Linear Models Procedure
Least Squares Means
L e a s t  S q u a r e s  M e a n s  f o r  e f f e c t  SEASON*TRT*GS 
P r  > ITI  HO: LSMEAN( 1 ) = LSMEAN( j )
D e p e n d e n t  V a r i a b l e :  ET
i / j 1 1 2 3 4 5 6 7 8 9
1 0 . 4 5 2 2 0 . 0 0 0 1 0 . 5 6 8 4 0 . 0 6 8 9 0 . 0 1 0 2 0 . 0 0 0 1 0 . 8 2 3 2 0 . 0 0 9 1
2 0 . 4 5 2 2 0 . 0 0 0 1 0 . 8 5 4 3 0 . 0 1 3 1 0 . 0 5 5 9 0 . 0 0 0 1 0 . 5 9 5 5 0 . 0 0 1 4
3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 3 0 . 9 5 0 5 0 . 0 0 0 1 0 . 0 0 0 1
4 0 . 5 6 8 4 0 . 8 5 4 3 0 . 0 0 0 1 # 0 . 0 2 0 0 0 . 0 3 7 9 0 . 0 0 0 1 0 . 7 2 7 7 0 . 0 0 2 2
5 0 . 0 6 8 9 0 . 0 1 3 1 0 . 0 0 0 1 0 . 0 2 0 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 4 3 3 0 . 3 6 8 3
6 0 . 0 1 0 2 0 . 0 5 5 9 0 . 0 0 3 3 0 . 0 3 7 9 0 . 0 0 0 1 # 0 . 0 0 3 8 0 . 0 1 7 4 0 . 0 0 0 1
7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 5 0 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 8 0 . 0 0 0 1 0 . 0 0 0 1
8 0 . 8 2 3 2 0 . 5 9 5 5 0 . 0 0 0 1 0 . 7 2 7 7 0 . 0 4 3 3 0 . 0 1 7 4 0 . 0 0 0 1 0 . 0 0 5 3
9 0 . 0 0 9 1 0 . 0 0 1 4 0 . 0 0 0 1 0 . 0 0 2 2 0 . 3 6 8 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 5 3 .
10 0 . 0 3 5 5 0 . 1 5 8 6 0 . 0 0 0 8 0 . 1 1 3 5 0 . 0 0 0 3 0 . 5 8 8 6 0 . 0 0 0 9 0 . 0 5 7 1 0 . 0 0 0 1
11 0 . 0 0 0 1 0 . 0 0 0 1 0 . 8 5 7 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 5 2 0 . 9 0 6 5 0 . 0 0 0 1 0 . 0 0 0 1
12 0 . 4 4 8 2 0 . 1 3 7 0 0 . 0 0 0 1 0 . 1 8 9 1 0 . 2 7 0 5 0 . 0 0 1 5 0 . 0 0 0 1 0 . 3 2 8 4 0 . 0 5 1 3
13 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 2
14 0 . 0 0 2 6 0 . 0 1 6 7 0 . 0 1 2 7 0 . 0 1 0 8 0 . 0 0 0 1 0 . 5 8 4 0 0 . 0 1 4 6 0 . 0 0 4 6 0 . 0 0 0 1
15 0 . 0 0 0 1 0 . 0 0 0 1 0 . 4 8 8 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 5 0 . 4 5 1 0 0 . 0 0 0 1 0 . 0 0 0 1
16 0 . 0 0 0 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 5 1 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 3 0 . 2 7 1 4
17 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
18 0 . 0 1 4 1 0 . 0 7 3 6 0 . 0 0 2 3 0 . 0 5 0 5 0 . 0 0 0 1 0 . 8 9 2 6 0 . 0 0 2 7 0 . 0 2 3 6 0 . 0 0 0 1
19 0 . 0 0 0 1 0 . 0 0 0 1 0 . 7 4 1 9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 4 0 . 6 9 5 6 0 . 0 0 0 1 0 . 0 0 0 1
20 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 3 3 6
21 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
22 0 . 0 0 2 1 0 . 0 1 3 4 0 . 0 1 5 8 0 . 0 0 8 6 0 . 0 0 0 1 0 . 5 2 0 9 0 . 0 1 8 3 0 . 0 0 3 6 0 . 0 0 0 1
23 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 8 3 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 3 0 . 3 5 1 4 0 . 0 0 0 1 0 . 0 0 0 1
24 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 2
25 0 . 6 9 7 6 0 . 2 5 8 0 0 . 0 0 0 1 0 . 3 4 0 6 0 . 1 4 4 7 0 . 0 0 3 9 0 . 0 0 0 1 0 . 5 4 1 5 0 . 0 2 2 7
26 0 . 0 0 2 3 0 . 0 1 5 0 0 . 0 1 4 1 0 . 0 0 9 7 0 . 0 0 0 1 0 . 5 5 3 5 0 . 0 1 6 3 0 . 0 0 4 1 0 . 0 0 0 1
27 0 . 0 0 0 1 0 . 0 0 0 1 0 . 8 6 7 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 1 0 . 8 1 8 4 0 . 0 0 0 1 0 . 0 0 0 1
28 0 . 0 0 0 2 0 . 0 0 1 6 0 . 0 9 9 2 0 . 0 0 1 0 0 . 0 0 0 1 0 . 1 4 0 7 0 . 1 1 1 6 0 . 0 0 0 4 0 . 0 0 0 1
29 0 . 4 0 6 8 0 . 1 2 0 0 0 . 0 0 0 1 0 . 1 6 7 0 0 . 3 0 2 2 0 . 0 0 1 3 0 . 0 0 0 1 0 . 2 9 4 8 0 . 0 5 9 6
30 0 . 0 0 0 8 0 . 0 0 5 7 0 . 0 3 4 8 0 . 0 0 3 6 0 . 0 0 0 1 0 . 3 2 4 8 0 . 0 3 9 8 0 . 0 0 1 5 0 . 0 0 0 1
31 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 7 5 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 3 0 . 3 4 3 6 0 . 0 0 0 1 0 . 0 0 0 1
32 0 . 0 0 0 1 0 . 0 0 0 2 0 . 3 2 9 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 3 4 1 0 . 3 6 0 7 0 . 0 0 0 1 0 . 0 0 0 1
33 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
34 0 . 4 5 1 0 0 . 1 3 8 2 0 . 0 0 0 1 0 . 1 9 0 7 0 . 2 6 8 6 0 . 0 0 1 5 0 . 0 0 0 1 0 . 3 3 0 7 0 . 0 5 0 8
35 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 6 7 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 0 0 . 9 1 8 2 0 . 0 0 0 1 0 . 0 0 0 1
36 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 6 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 5 0 2
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Table 31 - (continued)
i / j  10 11 12 13 14 15 16 17 18
1 0 . 0 3 5 5 0 . 0 0 0 1 0 . 4 4 8 2 0 . 0 0 0 1 0 . 0 0 2 6 0 . 0 0 0 1 0 . 0 0 0 5 0 . 0 0 0 1 0 . 0 1 4 1
2 0 . 1 5 8 6 0 . 0 0 0 1 0 . 1 3 7 0 0 . 0 0 0 1 0 . 0 1 6 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 7 3 6
3 0 . 0 0 0 8 0 . 8 5 7 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 2 7 0 . 4 8 8 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 3
4 0 . 1 1 3 5 0 . 0 0 0 1 0 . 1 8 9 1 0 . 0 0 0 1 0 . 0 1 0 8 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 5 0 5
5 0 . 0 0 0 3 0 . 0 0 0 1 0 . 2 7 0 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 5 1 5 0 . 0 0 0 1 0 . 0 0 0 1
6 0 . 5 8 8 6 0 . 0 0 5 2 0 . 0 0 1 5 0 . 0 0 0 1 0 . 5 8 4 0 0 . 0 0 0 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 8 9 2 6
7 0 . 0 0 0 9 0 . 9 0 6 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 4 6 0 . 4 5 1 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 7
8 0 . 0 5 7 1 0 . 0 0 0 1 0 . 3 2 8 4 0 . 0 0 0 1 0 . 0 0 4 6 0 . 0 0 0 1 0 . 0 0 0 3 0 . 0 0 0 1 0 . 0 2 3 6
9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 5 1 3 0 . 0 0 1 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 2 7 1 4 0 . 0 0 0 1 0 . 0 0 0 1
10 # 0 . 0 0 1 3 0 . 0 0 6 0 0 . 0 0 0 1 0 . 2 8 0 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 6 8 4 2
11 0 . 0 0 1 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 9 2 0 . 3 8 4 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 7
12 0 . 0 0 6 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 4 0 . 0 0 0 1 0 . 0 0 3 8 0 . 0 0 0 1 0 . 0 0 2 1
13 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 9 1 0 . 0 0 8 1 0 . 0 0 0 1
14 0 . 2 8 0 3 0 . 0 1 9 2 0 . 0 0 0 4 0 . 0 0 0 1 # 0 . 0 0 2 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 4 9 5 7
15 0 . 0 0 0 1 0 . 3 8 4 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 4
16 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 8 0 . 0 1 9 1 0 . 0 0 0 1 0 . 0 0 0 1 , 0 . 0 0 0 1 0 . 0 0 0 1
17 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 8 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
18 0 . 6 8 4 2 0 . 0 0 3 7 0 . 0 0 2 1 0 . 0 0 0 1 0 . 4 9 5 7 0 . 0 0 0 4 0 . 0 0 0 1 0 . 0 0 0 1
19 0 . 0 0 0 3 0 . 6 1 1 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 5 7 0 . 7 1 4 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 0
20 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 2 0 . 1 8 0 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 2 7 4 0 0 . 0 0 0 2 0 . 0 0 0 1
21 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
22 0 . 2 4 1 4 0 . 0 2 3 9 0 . 0 0 0 3 0 . 0 0 0 1 0 . 9 2 4 1 0 . 0 0 2 9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 4 3 8 3
23 0 . 0 0 0 1 0 . 2 9 5 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 4 0 . 8 5 5 9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 2
24 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 5 4 0 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 4 4 0 . 0 3 3 6 0 . 0 0 0 1
25 0 . 0 1 4 7 0 . 0 0 0 1 0 . 7 0 9 1 0 . 0 0 0 1 0 . 0 0 1 0 0 . 0 0 0 1 0 . 0 0 1 5 0 . 0 0 0 1 0 . 0 0 5 5
26 0 . 2 6 1 3 0 . 0 2 1 3 0 . 0 0 0 3 0 . 0 0 0 1 0 . 9 6 3 9 0 . 0 0 2 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 4 6 7 9
27 0 . 0 0 0 5 0 . 7 2 8 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 8 5 0 . 5 9 8 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 5
28 0 . 0 4 8 6 0 . 1 3 8 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 4 3 9 0 . 0 2 3 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 1 0 9 7
29 0 . 0 0 5 0 0 . 0 0 0 1 0 . 9 4 2 4 0 . 0 0 0 1 0 . 0 0 0 3 0 . 0 0 0 1 0 . 0 0 4 6 0 . 0 0 0 1 0 . 0 0 1 8
30 0 . 1 3 2 7 0 . 0 5 1 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 6 5 7 3 0 . 0 0 6 9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 2 6 4 6
31 0 . 0 0 0 1 0 . 2 8 8 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 4 0 . 8 4 3 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 2
32 0 . 0 0 9 8 0 . 4 2 4 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 1 0 4 8 0 . 1 0 1 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 2 5 2
33 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
34 0 . 0 0 6 1 0 . 0 0 0 1 0 . 9 9 6 2 0 . 0 0 0 1 0 . 0 0 0 4 0 . 0 0 0 1 0 . 0 0 3 8 0 . 0 0 0 1 0 . 0 0 2 2
35 0 . 0 0 0 7 0 . 8 2 5 8 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 1 5 0 . 5 1 4 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 1
36 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 3 0 . 1 2 9 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 6 2 0 0 . 0 0 0 1 0 . 0 0 0 1
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Table 31 - (continued)
i / j 1 19 20 21 22
1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 1
2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 3 4
3 0 . 7 4 1 9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 5 8
4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 8 6
5 0 . 0 0 0 1 0 . 0 0 3 9 0 . 0 0 0 1 0 . 0 0 0 1
6 0 . 0 0 1 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 5 2 0 9
7 0 . 6 9 5 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 8 3
8 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 6
9 0 . 0 0 0 1 0 . 0 3 3 6 0 . 0 0 0 1 0 . 0 0 0 1
10 0 . 0 0 0 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 2 4 1 4
11 0 . 6 1 1 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 2 3 9
12 0 . 0 0 0 1 0 . 0 0 0 2 0 . 0 0 0 1 0 . 0 0 0 3
13 0 . 0 0 0 1 0 . 1 8 0 4 0 . 0 0 0 1 0 . 0 0 0 1
14 0 . 0 0 5 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 2 4 1
15 0 . 7 1 4 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 9
16 0 . 0 0 0 1 0 . 2 7 4 0 0 . 0 0 0 1 0 . 0 0 0 1
17 0 . 0 0 0 1 0 . 0 0 0 2 0 . 0 0 0 1 0 . 0 0 0 1
18 0 . 0 0 1 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 4 3 8 3
19 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 7 2
20 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
21 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
22 0 . 0 0 7 2 0 . 0 0 0 1 0 . 0 0 0 1
23 0 . 5 8 4 9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 8
24 0 . 0 0 0 1 0 . 0 5 6 3 0 . 0 0 0 1 0 . 0 0 0 1
25 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 7
26 0 . 0 0 6 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 6 0 1
27 0 . 8 7 1 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 0 7
28 0 . 0 5 1 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 9 3 5
29 0 . 0 0 0 1 0 . 0 0 0 3 0 . 0 0 0 1 0 . 0 0 0 2
30 0 . 0 1 6 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 7 2 7 2
31 0 . 5 7 4 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 7
32 0 . 1 9 6 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 1 2 5 2
33 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 2 6 7 0 . 0 0 0 1
34 0 . 0 0 0 1 0 . 0 0 0 2 0 . 0 0 0 1 0 . 0 0 0 3
35 0 . 7 7 2 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 4 4
36 0 . 0 0 0 1 0 . 8 5 1 1 0 . 0 0 0 1 0 . 0 0 0 1
23 24 25 26 27
. 0 0 0 1 0 . 0 0 0 1 0 . 6 9 7 6 0 . 0 0 2 3 0 . 0 0 0 1
. 0 0 0 1 0 . 0 0 0 1 0 . 2 5 8 0 0 . 0 1 5 0 0 . 0 0 0 1
. 3 8 3 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 4 1 0 . 8 6 7 0
. 0 0 0 1 0 . 0 0 0 1 0 . 3 4 0 6 0 . 0 0 9 7 0 . 0 0 0 1
. 0 0 0 1 0 . 0 0 0 1 0 . 1 4 4 7 0 . 0 0 0 1 0 . 0 0 0 1
. 0 0 0 3 0 . 0 0 0 1 0 . 0 0 3 9 0 . 5 5 3 5 0 . 0 0 2 1
. 3 5 1 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 6 3 0 . 8 1 8 4
. 0 0 0 1 0 . 0 0 0 1 0 . 5 4 1 5 0 . 0 0 4 1 0 . 0 0 0 1
. 0 0 0 1 0 . 0 0 0 2 0 . 0 2 2 7 0 . 0 0 0 1 0 . 0 0 0 1
. 0 0 0 1 0 . 0 0 0 1 0 . 0 1 4 7 0 . 2 6 1 3 0 . 0 0 0 5
. 2 9 5 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 2 1 3 0 . 7 2 8 7
. 0 0 0 1 0 . 0 0 0 1 0 . 7 0 9 1 0 . 0 0 0 3 0 . 0 0 0 1
. 0 0 0 1 0 . 5 4 0 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
. 0 0 1 4 0 . 0 0 0 1 0 . 0 0 1 0 0 . 9 6 3 9 0 . 0 0 8 5
. 8 5 5 9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 5 0 . 5 9 8 3
. 0 0 0 1 0 . 0 0 4 4 0 . 0 0 1 5 0 . 0 0 0 1 0 . 0 0 0 1
. 0 0 0 1 0 . 0 3 3 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
. 0 0 0 2 0 . 0 0 0 1 0 . 0 0 5 5 0 . 4 6 7 9 0 . 0 0 1 5
. 5 8 4 9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 6 4 0 . 8 7 1 2
. 0 0 0 1 0 . 0 5 6 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
. 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
. 0 0 1 8 0 . 0 0 0 1 0 . 0 0 0 7 0 . 9 6 0 1 0 . 0 1 0 7
0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 6 0 . 4 7 9 8
. 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
. 0 0 0 1 0 . 0 0 0 1 . 0 . 0 0 0 8 0 . 0 0 0 1
. 0 0 1 6 0 . 0 0 0 1 0 . 0 0 0 8 # 0 . 0 0 9 4
. 4 7 9 8 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 9 4
. 0 1 5 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 6 6 9 0 . 0 7 1 4
. 0 0 0 1 0 . 0 0 0 1 0 . 6 5 6 3 0 . 0 0 0 3 0 . 0 0 0 1
. 0 0 4 4 0 . 0 0 0 1 0 . 0 0 0 3 0 . 6 9 0 2 0 . 0 2 4 0
. 9 8 7 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 5 0 . 4 7 0 4
. 0 7 1 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 1 1 4 1 0 . 2 5 5 5
. 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
. 0 0 0 1 0 . 0 0 0 1 0 . 7 1 2 6 0 . 0 0 0 3 0 . 0 0 0 1
. 4 0 5 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 2 8 0 . 8 9 9 0





































Table 31 - (continued)
i / j I 28 29 30 31 32 33 34 35 36
1 0 . 0 0 0 2 0 . 4 0 6 8 0 . 0 0 0 8 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 4 5 1 0 0 . 0 0 0 1 0 . 0 0 0 1
2 0 . 0 0 1 6 0 . 1 2 0 0 0 . 0 0 5 7 0 . 0 0 0 1 0 . 0 0 0 2 0 . 0 0 0 1 0 . 1 3 8 2 0 . 0 0 0 1 0 . 0 0 0 1
3 0 . 0 9 9 2 0 . 0 0 0 1 0 . 0 3 4 8 0 . 3 7 5 4 0 . 3 2 9 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 6 7 7 0 . 0 0 0 1
4 0 . 0 0 1 0 0 . 1 6 7 0 0 . 0 0 3 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 1 9 0 7 0 . 0 0 0 1 0 . 0 0 0 1
5 0 . 0 0 0 1 0 . 3 0 2 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 2 6 8 6 0 . 0 0 0 1 0 . 0 0 6 3
6 0 . 1 4 0 7 0 . 0 0 1 3 0 . 3 2 4 8 0 . 0 0 0 3 0 . 0 3 4 1 0 . 0 0 0 1 0 . 0 0 1 5 0 . 0 0 3 0 0 . 0 0 0 1
7 0 . 1 1 1 6 0 . 0 0 0 1 0 . 0 3 9 8 0 . 3 4 3 6 0 . 3 6 0 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 1 8 2 0 . 0 0 0 1
8 0 . 0 0 0 4 0 . 2 9 4 8 0 . 0 0 1 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 3 0 7 0 . 0 0 0 1 0 . 0 0 0 1
9 0 . 0 0 0 1 0 . 0 5 9 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 5 0 8 0 . 0 0 0 1 0 . 0 5 0 2
10 0 . 0 4 8 6 0 . 0 0 5 0 0 . 1 3 2 7 0 . 0 0 0 1 0 . 0 0 9 8 0 . 0 0 0 1 0 . 0 0 6 1 0 . 0 0 0 7 0 . 0 0 0 1
11 0 . 1 3 8 5 0 . 0 0 0 1 0 . 0 5 1 1 0 . 2 8 8 6 0 . 4 2 4 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 8 2 5 8 0 . 0 0 0 1
12 0 . 0 0 0 1 0 . 9 4 2 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 9 6 2 0 . 0 0 0 1 0 . 0 0 0 3
13 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 1 2 9 3
14 0 . 3 4 3 9 0 . 0 0 0 3 0 . 6 5 7 3 0 . 0 0 1 4 0 . 1 0 4 8 0 . 0 0 0 1 0 . 0 0 0 4 0 . 0 1 1 5 0 . 0 0 0 1
15 0 . 0 2 3 0 0 . 0 0 0 1 0 . 0 0 6 9 0 . 8 4 3 7 0 . 1 0 1 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 5 1 4 0 0 . 0 0 0 1
16 0 . 0 0 0 1 0 . 0 0 4 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 8 0 . 0 0 0 1 0 . 3 6 2 0
17 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
18 0 . 1 0 9 7 0 . 0 0 1 8 0 . 2 6 4 6 0 . 0 0 0 2 0 . 0 2 5 2 0 . 0 0 0 1 0 . 0 0 2 2 0 . 0 0 2 1 0 . 0 0 0 1
19 0 . 0 5 1 2 0 . 0 0 0 1 0 . 0 1 6 6 0 . 5 7 4 3 0 . 1 9 6 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 7 7 2 7 0 . 0 0 0 1
20 0 . 0 0 0 1 0 . 0 0 0 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 2 0 . 0 0 0 1 0 . 8 5 1 1
21 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 2 6 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
22 0 . 3 9 3 5 0 . 0 0 0 2 0 . 7 2 7 2 0 . 0 0 1 7 0 . 1 2 5 2 0 . 0 0 0 1 0 . 0 0 0 3 0 . 0 1 4 4 0 . 0 0 0 1
23 0 . 0 1 5 2 0 . 0 0 0 1 0 . 0 0 4 4 0 . 9 8 7 6 0 . 0 7 1 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 4 0 5 7 0 . 0 0 0 1
24 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 3 7 8
25 0 . 0 0 0 1 0 . 6 5 6 3 0 . 0 0 0 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 7 1 2 6 0 . 0 0 0 1 0 . 0 0 0 1
26 0 . 3 6 6 9 0 . 0 0 0 3 0 . 6 9 0 2 0 . 0 0 1 5 0 . 1 1 4 1 0 . 0 0 0 1 0 . 0 0 0 3 0 . 0 1 2 8 0 . 0 0 0 1
27 0 . 0 7 1 4 0 . 0 0 0 1 0 . 0 2 4 0 0 . 4 7 0 4 0 . 2 5 5 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 8 9 9 0 0 . 0 0 0 1
28 0 . 0 0 0 1 0 . 6 1 0 9 0 . 0 1 4 6 0 . 4 8 0 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 9 1 7 0 . 0 0 0 1
29 0 . 0 0 0 1 . 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 3 8 6 0 . 0 0 0 1 0 . 0 0 0 4
30 0 . 6 1 0 9 0 . 0 0 0 1 0 . 0 0 4 2 0 . 2 2 9 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 3 1 9 0 . 0 0 0 1
31 0 . 0 1 4 6 0 . 0 0 0 1 0 . 0 0 4 2 # 0 . 0 6 9 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 9 7 2 0 . 0 0 0 1
32 0 . 4 8 0 7 0 . 0 0 0 1 0 . 2 2 9 4 0 . 0 6 9 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 1 0 5 0 . 0 0 0 1
33 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
34 0 . 0 0 0 1 0 . 9 3 8 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 # 0 . 0 0 0 1 0 . 0 0 0 3
35 0 . 0 9 1 7 0 . 0 0 0 1 0 . 0 3 1 9 0 . 3 9 7 2 0 . 3 1 0 5 0 . 0 0 0 1 0 . 0 0 0 1 . 0 . 0 0 0 1
36 0 . 0 0 0 1 0 . 0 0 0 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 3 0 . 0 0 0 1 .
NOTE: T o  e n s u r e  o v e r a l l  p r o t e c t i o n  l e v e l ,  o n l y  p r o b a b i l i t i e s  a s s o c i a t e d  w i t h  
p r e - p l a n n e d  c o m p a r i s o n s  s h o u l d  b e  u s e d .
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T a b l e  32 -  D a l l y  a n d  M o n t h l y  P o t e n t i a l  ET f o r  M o d i f i e d  P e n m a n  M o d e l .  M o n t h l y  P a n  
E v a p o r a t i o n ,  a n d  M o n t h l y  T e m p e r a t u r e  ° P ,  a n d  M o n t h l y  P o t e n t i a l  ET b y  
P e n m a n  t o  P a n  E v a p o r a t i o n  R a t i o s .
DAILY POTENTIAL ET i n  (mm) BY MODIFIED PENMAN f o r  1 9 8 1 .
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 . 6 3 . 6 4 1 . 6 7 2 . 7 8 4 . 3 3 2 . 1 4 3 . 5 3 5 . 2 9 3 . 0 2 2 . 4 4 1 . 5 7 3 . 1 9
2 . 2 7 2 . 9 1 4 . 0 8 3 . 0 2 5 . 8 0 5 . 8 1 1 . 4 3 3 . 1 1 3 . 9 6 4 . 6 6 1 . 7 6 3 . 2 8
3 . 2 6 2 . 8 6 3 . 2 5 3 . 7 8 5 . 0 8 3 . 6 3 4 . 6 4 3 . 4 5 2 . 9 0 5 . 2 8 1 . 6 9 3 . 0 4
4 . 6 8 1 . 4 0 1 . 4 0 2 . 5 8 2 . 4 4 2 . 6 4 4 . 1 6 3 . 6 3 3 . 6 3 3 . 6 1 2 . 1 1 4 . 1 0
5 . 9 6 . 6 8 4 . 8 4 6 . 0 1 3 . 3 4 1 . 7 9 2 . 1 2 2 . 8 8 5 . 2 7 3 . 3 7 2 . 7 1 2 . 5 9
6 . 0 0 . 9 3 3 . 7 4 5 . 2 3 2 . 2 2 4 . 0 1 4 . 7 9 4 . 6 1 5 . 4 2 3 . 2 6 3 . 8 0 1 . 3 4
7 . 3 4 . 7 1 3 . 0 8 4 . 9 0 3 . 1 1 2 . 8 7 4 . 1 1 3 . 4 7 4 . 7 7 2 . 5 7 3 . 8 8 1 . 1 4
8 . 4 4 1 . 8 9 3 . 1 6 2 . 8 7 4 . 8 1 5 . 3 7 4 . 9 9 5 . 6 9 4 . 5 5 2 . 1 3 3 . 7 1 2 . 0 0
9 2 . 1 6 2 . 1 6 4 . 7 2 2 . 9 6 2 . 7 1 4 . 9 1 3 . 6 1 5 . 8 0 5 . 7 7 1 . 9 6 1 . 3 4 3 . 1 6
10 2 . 7 4 . 4 2 3 . 5 3 4 . 5 7 5 . 5 6 3 . 0 3 3 . 1 5 2 . 6 5 5 . 8 1 3 . 0 1 3 . 0 9 3 . 0 4
11 2 . 3 8 3 . 3 4 3 . 6 2 4 . 7 8 6 . 4 7 3 . 7 0 4 . 8 5 5 . 5 6 4 . 6 7 3 . 2 8 3 . 4 0 1 . 9 5
12 2 . 3 3 2 . 9 0 2 . 6 1 4 . 0 9 5 . 8 5 4 . 7 8 3 . 8 6 5 . 1 4 3 . 1 1 1 . 9 4 3 . 1 1 . 4 9
13 2 . 1 8 1 . 6 0 3 . 4 0 5 . 5 0 5 . 5 4 4 . 9 7 5 . 8 4 3 . 1 9 1 . 8 1 2 . 2 5 2 . 9 5 . 6 5
14 . 4 5 . 5 9 4 . 1 2 3 . 5 1 4 . 8 7 5 . 5 0 6 . 0 6 5 . 0 3 2 . 9 8 3 . 3 2 2 . 7 4 . 2 5
15 1 . 6 7 . 4 3 3 . 3 5 5 . 2 4 6 . 6 3 5 . 6 9 5 . 7 4 4 . 8 3 2 . 4 5 2 . 6 2 2 . 4 3 2 . 3 8
16 2 . 6 1 . 6 3 4 . 5 5 3 . 9 6 2 . 5 7 5 . 8 2 5 . 9 9 4 . 6 8 4 . 5 2 2 . 5 8 2 . 2 6 2 . 0 4
17 2 . 8 3 1 . 2 7 5 . 0 6 3 . 8 1 5 . 6 6 5 . 5 5 5 . 8 3 4 . 8 8 5 . 7 9 3 . 3 6 2 . 4 6 1 . 4 8
18 2 . 4 9 2 . 0 3 3 . 9 7 3 . 8 0 3 . 7 3 4 . 9 7 5 . 8 3 5 . 1 7 5 . 5 5 3 . 2 0 2 . 1 6 3 . 0 5
19 1 . 5 0 3 . 1 4 5 . 7 5 3 . 9 3 5 . 5 2 5 . 9 4 5 . 6 7 4 . 1 0 5 . 1 6 5 . 2 7 2 . 8 5 2 . 5 3
20 . 6 8 2 . 8 5 4 . 6 7 4 . 8 6 3 . 6 8 6 . 9 2 5 . 7 0 4 . 0 7 3 . 9 1 4 . 2 9 3 . 7 6 1 . 5 2
21 . 6 4 2 . 2 9 1 . 0 0 3 . 4 6 6 . 5 7 5 . 6 6 5 . 6 7 5 . 0 4 3 . 6 6 3 . 2 4 3 . 1 5 . 0 0
22 1 . 1 6 4 . 3 2 3 . 6 7 3 . 0 8 4 , 9 5 4 . 8 4 5 . 3 6 4 . 2 2 4 . 1 3 2 . 2 3 2 . 4 8 . 0 0
23 2 . 0 4 4 . 7 2 5 . 5 1 2 . 4 2 4 . 6 8 3 . 2 4 5 . 7 2 4 . 1 5 3 . 7 8 2 . 6 5 1 . 9 4 2 . 8 2
24 2 . 2 3 4 . 1 2 4 . 8 1 4 . 5 5 4 . 4 4 2 . 9 4 5 . 6 1 3 . 4 6 4 . 0 9 3 . 7 2 2 . 0 3 1 . 0 5
25 1 . 9 0 2 . 5 8 4 . 5 4 2 . 7 6 2 . 4 2 3 . 6 8 4 . 0 7 5 . 1 8 3 . 9 6 . 7 7 2 . 5 2 2 . 0 4
26 1 . 5 2 4 . 0 1 4 . 6 6 5 . 8 1 4 . 7 1 4 . 7 7 5 . 4 2 4 . 3 6 3 . 9 8 2 . 6 1 1 . 8 2 1 . 1 9
27 1 . 1 3 4 . 2 1 4 . 0 4 5 . 5 7 5 . 0 7 5 . 8 8 4 . 4 6 3 . 8 9 3 . 8 1 2 . 3 2 1 . 9 1 2 . 2 1
28 2 . 9 9 3 . 5 8 3 . 0 6 3 . 6 5 5 . 3 4 5 . 9 3 4 . 1 1 2 . 5 1 3 . 8 3 3 . 0 9 2 . 3 7 . 5 1
29 2 . 6 1 . 00 . 6 5 3 . 3 9 5 . 8 0 4 . 5 6 5 . 4 0 2 . 1 1 4 . 6 7 2 . 9 8 1 . 3 1 2 . 2 8
30 1 . 5 9 . 0 0 4 . 7 7 4 . 1 5 5 . 9 2 5 . 8 0 3 . 5 4 2 . 5 2 4 . 4 5 2 . 6 5 2 . 2 0 1 . 9 5
31 1 . 3 4 . 0 0 2 . 5 1 . 0 0 2 . 9 3 . 0 0 5 . 3 9 4 . 2 9 . 0 0 1 . 2 9 . 0 0 1 . 9 8
MONTHLY AVERAGE TEMPERATURE i n  d e g F
4 8 . 4 5 3 . 6 6 0 . 1 7 3 . 5 7 3 . 5 8 3 . 1 8 5 . 1 8 4 . 3 7 8 . 8 7 1 . 4 6 4 . 4 5 3 . 5
MONTHLY PAN EVAPORATION, i n (mm)
7 3 . 8 5 8 . 3 1 3 1 . 5 14 0 . 9 1 7 1 . 9 1 5 9 . 9 1 8 1 . 4 1 7 1 . 8 1 6 8 . 1 1 2 4 . 4 1 0 2 . 6 7 8 . 7
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
4 6 . 7 6 3 . 2 1 1 3 . 8 1 2 1 . 0 1 4 2 . 7 1 3 7 . 3 14 6 . 6 1 2 8 . 9 1 2 5 . 4 9 2 . 0 7 5 . 5 5 9 . 3
MONTHLY E T p e n / P a n  e v a p o r a t i o n  RATIO
. 6 3 3  1 . 0 8 5  . 8 6 5  . 8 5 9  . 8 3 0  . 8 5 9  . 8 0 8  . 7 5 0  . 7 4 6  . 7 3 9  . 7 3 6  . 7 5 3
Table 32 - (continued)
DAILY POTENTIAL ET in (mm) BY MODIFIED PENMAN for 1982
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 . 8 2 2 . 9 0 2 . 7 1 2 . 7 4 3 . 0 8 5 . 5 3 5 . 3 2 4 . 2 2 5 . 2 4 3 . 3 9 2 . 1 4 . 7 9
2 1 . 1 3 . 4 2 2 . 9 9 2 . 9 9 3 . 7 7 4 . 6 6 5 . 6 4 3 . 7 7 5 . 5 7 . 8 9 1 . 7 2 1 . 1 4
3 1 . 2 0 2 . 2 1 2 . 8 4 5 . 9 9 3 . 8 8 4 . 3 9 5 . 7 6 5 . 4 8 3 . 8 8 3 . 3 8 1 . 4 7 1 . 0 0
4 3 . 8 8 2 . 6 4 2 . 2 2 2 . 9 4 3 . 4 3 5 . 1 3 5 . 4 8 4 . 2 9 5 . 4 7 3 . 1 0 4 . 0 9 1 . 2 5
5 2 . 8 5 1 . 3 1 1 . 1 0 3 . 7 0 5 . 0 4 6 . 1 8 6 . 0 7 4 . 9 0 5 . 6 0 2 . 2 3 3 . 2 7 2 . 8 9
6 1 . 2 2 2 . 0 4 1 . 2 6 6 . 4 0 2 . 9 9 5 . 7 8 5 . 8 5 3 . 1 9 3 . 8 5 1 . 9 8 2 . 8 4 2 . 0 9
7 1 . 3 6 1 . 8 2 4 . 4 9 4 . 3 2 3 . 0 0 6 . 0 2 4 . 1 4 4 . 7 2 4 . 8 0 1 . 3 2 2 . 7 1 1 . 9 8
8 3 . 3 1 1 . 5 2 3 . 9 1 2 . 5 2 6 . 2 7 5 . 0 2 5 . 5 9 3 . 3 3 3 . 6 2 3 . 5 6 2 . 4 5 2 . 0 0
9 3 . 1 1 . 5 2 3 . 1 1 3 . 8 8 6 . 0 1 5 . 4 3 5 . 8 3 4 . 0 1 2 . 4 2 3 . 7 3 1 . 5 2 1 . 8 8
10 3 . 4 5 2 . 6 5 3 . 0 6 2 . 2 6 5 . 4 9 6 . 6 2 4 . 7 5 4 . 1 7 2 . 9 3 3 . 3 8 2 . 0 9 . 7 7
1 1 2 . 2 9 3 . 0 3 1 . 7 0 5 . 2 9 4 . 3 6 6 . 4 9 6 . 6 7 4 . 3 0 . 6 5 3 . 7 1 1 . 6 7 . 6 1
12 . 3 8 1 . 3 6 3 . 2 0 5 . 0 4 4 . 1 6 6 . 1 6 5 . 1 3 4 . 0 3 3 . 6 7 1 . 4 0 1 . 4 0 2 . 5 4
13 . 2 0 2 . 7 0 2 . 9 0 1 . 8 0 4 . 0 2 3 . 6 3 5 . 5 5 5 . 1 2 2 . 7 0 1 . 5 9 3 . 6 2 1 . 4 9
14 1 . 1 2 1 . 7 8 3 . 5 1 1 . 6 5 3 . 3 4 6 . 3 2 5 . 2 0 4 . 7 1 3 . 3 4 3 . 7 8 2 . 2 4 . 0 0
15 1 . 5 9 . 1 7 3 . 9 8 3 . 3 0 4 . 2 1 6 . 4 4 3 . 8 7 4 . 9 4 4 . 6 0 3 . 4 7 2 . 7 9 . 4 1
16 2 . 5 1 2 . 4 7 2 . 5 6 2 . 1 3 4 . 4 9 3 . 6 9 5 . 1 3 2 . 8 5 3 . 0 4 3 . 6 4 2 . 1 1 2 . 3 2
17 2 . 0 2 3 . 1 8 4 . 1 4 2 . 2 0 3 . 4 1 7 . 0 6 3 . 7 3 4 . 8 5 3 . 0 2 3 . 3 7 . 2 4 2 . 1 8
18 . 9 6 2 . 2 0 4 . 6 0 3 . 9 9 2 . 2 2 6 . 9 6 5 . 5 0 4 . 1 9 3 . 8 7 2 . 9 9 . 2 9 1 . 5 5
19 . 4 7 3 . 0 5 4 . 7 6 3 . 4 0 4 . 4 1 5 . 1 6 4 . 3 8 4 . 5 1 4 . 1 6 3 . 0 7 1 . 0 2 2 . 3 5
20 . 9 3 2 . 2 1 4 . 6 8 3 . 0 2 4 . 7 0 5 . 1 3 3 . 9 8 5 . 3 1 3 . 4 4 2 . 5 7 2 . 3 2 2 . 1 1
21 2 . 0 5 4 . 1 9 4 . 4 9 1 . 1 6 4 . 4 8 2 . 9 9 5 . 8 3 3 . 7 2 5 . 2 6 3 . 7 6 1 . 9 4 1 . 4 6
22 2 . 0 6 3 . 8 3 3 . 5 2 2 . 4 8 4 . 6 2 4 . 7 9 5 . 8 6 5 . 7 2 5 . 4 6 4 . 1 3 1 .  84 . 6 2
23 3 . 1 0 3 . 6 5 3 . 0 2 5 . 1 7 4 . 4 3 5 . 7 7 4 . 3 9 5 . 0 8 5 . 0 0 4 . 0 1 2 . 1 7 1 . 0 9
24 3 . 6 0 3 . 0 6 2 . 0 0 2 . 5 5 3 . 3 8 3 . 8 0 4 . 7 3 5 . 2 0 4 . 1 7 3 . 3 0 2 . 8 8 . 5 5
25 2 . 9 4 2 . 0 3 4 . 0 6 2 . 1 8 4 . 7 7 3 . 0 6 3 . 6 4 5 . 9 7 3 . 1 0 3 . 3 7 5 . 0 9 . 1 7
26 3 . 5 6 1 . 5 0 6 . 0 9 4 . 5 5 5 . 1 4 2 . 0 9 3 . 5 8 5 . 3 3 4 . 2 6 3 . 1 8 1 . 0 4 . 3 5
27 2 . 3 9 1 . 6 5 1 . 9 7 5 . 4 5 4 . 1 0 2 . 2 6 5 . 7 5 5 . 8 9 3 . 9 5 3 . 0 6 . 0 0 . 6 7
28 1 . 5 9 1 . 4 2 1 . 9 4 4 . 5 8 5 . 1 2 2 . 9 3 6 . 0 3 4 . 7 1 3 . 5 5 2 . 3 2 2 . 0 0 1 . 7 8
29 1 . 6 8 . 0 0 3 . 2 2 4 . 0 7 5 . 3 2 2 . 9 6 4 . 5 5 4 . 5 9 3 . 8 6 1 . 7 8 2 . 5 9 2 . 3 9
30 1 . 6 5 . 0 0 . 6 1 2 . 6 8 4 . 1 8 3 . 0 9 4 . 7 1 4 . 3 4 3 . 8 2 1 . 1 0 . 0 4 2 . 1 2
31 2 . 5 4 . 0 0 . 9 3 . 0 0 5 . 9 9 . 0 0 2 . 7 9 4 . 6 0 . 0 0 2 . 1 4 . 0 0 . 7 5
MONTHLY AVERAGE TEMPERATURE i n  d e g F
5 3 . 4 5 3 . 2 6 3 . 8 6 7 . 5 7 5 . 6 8 1 . 7 8 2 . 8 8 2 . 1 7 5 . 9 6 7 . 4 5 9 . 8 5 4 . 8
MONTHLY PAN EVAPORATION, i n (mm)
8 7 . 4 7 2 . 3 1 0 8 . 0 1 3 3 . 3 1 9 4 . 5 1 9 B . 3 1 8 0 . 4 14 8 . 0 1 5 4 . 6 1 2 7 . 3 7 5 . 6 5 7 . 9
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
6 2 . 0 6 1 . 5 9 5 . 6 1 0 4 . 4 1 3 3 . 8 1 4 5 . 5 1 5 5 . 4 1 4 2 . 0 1 1 8 . 3 8 8 . 7 6 1 . 6 4 3 . 3
MONTHLY E T p e n / P a n  e v a p o r a t i o n  RATIO
. 7 0 9 . 8 5 1 . 8 8 5 . 7 8 3 . 6 8 8 . 7 3 4 . 8 6 2 . 9 6 0 . 7 6 5 . 6 9 7 . 8 1 4 . 7 4 7
200
Table 32 - (continued)
DAILY POTENTIAL ET in (mm) BY MODIFIED PENMAN for 19 83.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 . 2 8 . 5 8 2 . 8 2 2 . 8 4 4 . 2 6 5 . 6 7 5 . 1 6 1 . 0 1 4 . 1 9 4 . 3 3 1 . 7 9 . 6 5
2 . 5 4 3 . 1 2 2 . 7 5 5 . 0 8 3 . 8 0 5 . 1 8 4 . 2 1 1 . 6 7 3 . 5 9 3 . 9 5 1 . 8 1 . 2 9
3 . 8 1 3 . 1 5 2 . 3 1 4 . 9 1 3 . 6 4 4 . 8 7 5 . 0 1 1 . 5 5 4 . 2 5 4 . 0 5 2 . 2 7 . 3 6
4 1 . 7 6 1 . 9 9 . 2 1 1 . 7 7 6 . 3 6 4 . 2 5 5 . 2 2 3 . 4 0 3 . 2 1 2 . 4 3 2 . 0 9 2 . 5 7
5 1 . 2 7 . 5 2 3 . 7 6 . 0 0 5 . 8 5 3 . 4 6 3 . 5 5 3 . 1 3 3 . 1 2 3 . 0 4 1 . 8 2 . 9 1
6 1 . 5 5 . 8 4 4 . 2 4 . 0 0 5 . 8 1 2 . 8 5 3 . 7 0 4 . 5 4 1 . 6 5 4 . 3 7 . 9 8 3 . 0 5
7 1 . 3 8 2 . 4 1 4 . 4 4 . 9 0 1 . 7 8 3 . 8 4 5 . 2 3 5 . 2 2 2 . 1 8 4 . 0 8 . 9 2 2 . 5 4
8 . 8 2 1 . 6 9 4 . 6 7 1 . 4 2 5 . 4 7 5 . 9 6 5 . 5 3 4 . 0 0 3 . 7 1 3 . 9 0 2 . 4 6 1 . 9 4
9 1 . 1 9 . 5 6 4 . 9 5 5 . 1 5 4 . 9 7 6 . 3 8 4 . 6 2 4 . 0 1 3 . 6 6 3 . 3 4 2 . 2 4 1 . 3 3
10 2 . 2 3 . 7 8 4 . 2 8 4 . 8 6 1 . 1 0 6 . 3 6 5 . 1 7 4 . 0 0 2 . 5 3 2 . 7 2 3 . 2 0 1 . 4 7
11 2 . 9 8 1 . 6 2 3 . 8 0 4 . 6 5 2 . 8 6 5 . 4 4 4 . 6 4 2 . 4 8 2 . 0 7 2 . 9 0 1 . 2 0 2 . 7 8
12 2 . 8 0 1 . 4 2 3 . 2 7 3 . 5 0 4 . 6 8 4 . 6 5 4 . 5 2 1 . 5 2 2 . 6 5 1 . 2 4 1 . 3 5 2 . 4 7
13 2 . 0 4 2 . 6 6 2 . 7 8 1 . 6 3 4 . 6 4 3 . 7 8 4 . 7 5 3 . 1 8 4 . 4 5 4 . 0 9 1 . 0 8 1 . 3 1
14 2 . 0 1 2 . 6 5 2 . 8 0 2 . 5 8 4 . 6 2 4 . 5 1 4 . 9 2 3 . 9 3 4 . 9 6 4 . 0 6 1 . 0 4 1 . 9 7
15 2 . 5 7 2 . 4 2 2 . 2 0 5 . 3 5 2 . 0 4 3 . 3 1 5 . 7 8 4 . 3 0 4 . 3 7 2 . 3 0 2 . 9 9 2 . 2 9
16 2 . 1 2 . 8 0 1 . 1 9 5 . 8 4 6 . 5 7 3 . 7 7 4 . 6 2 4 . 4 2 3 . 8 0 1 . 9 3 3 . 1 6 1 . 4 3
17 2 . 1 0 3 . 2 6 1 . 4 2 4 . 7 9 4 . 8 1 1 . 7 3 3 . 5 7 3 . 3 7 3 . 8 5 1 . 6 1 3 . 0 5 1 . 7 9
18 1 . 9 9 2 . 6 5 4 . 2 8 3 . 5 3 2 . 5 0 2 . 2 6 3 . 9 5 4 . 1 0 2 . 3 1 2 . 6 1 1 . 8 0 1 . 5 3
19 1 . 0 7 2 . 8 9 4 . 4 4 4 . 3 4 2 . 0 6 4 . 1 4 4 . 0 7 3 . 6 5 1 . 7 0 2 . 7 9 . 2 1 . 8 7
20 . 5 3 1 . 6 7 1 . 9 8 2 . 3 7 . 6 8 2 . 8 4 4 . 2 1 4 . 3 5 3 . 3 7 2 . 4 0 2 . 9 1 . 9 3
21 . 6 2 . 9 6 3 . 7 8 3 . 9 0 2 . 5 3 2 . 5 9 4 . 8 3 3 . 6 4 3 . 6 5 2 . 7 2 2 . 6 3 . 0 0
22 . 9 0 1 . 4 6 3 . 5 0 . 1 8 5 . 4 2 2 . 4 5 5 . 5 0 4 . 8 8 4 . 9 8 3 . 2 4 . 3 3 . 6 1
23 1 . 8 7 2 . 8 4 . 8 9 3 . 9 2 5 . 5 7 2 . 8 3 5 . 4 1 4 . 8 2 4 . 6 4 1 . 7 2 . 3 9 . 9 2
24 1 . 7 9 3 . 1 8 2 . 7 8 5 . 4 1 5 . 7 3 2 . 2 5 5 . 5 9 5 . 1 4 4 . 3 0 3 . 0 3 2 . 3 8 2 . 6 9
25 1 . 3 1 3 . 8 4 4 . 0 1 5 . 2 9 5 . 8 4 2 . 4 5 5 . 7 3 4 . 9 0 3 . 6 5 2 . 9 3 3 . 0 5 1 . 7 5
26 . 4 6 3 . 5 9 . 8 7 5 . 3 0 5 . 7 3 . 9 7 5 . 6 0 3 . 8 3 3 . 6 4 3 . 2 9 . 6 2 . 9 3
27 . 9 5 . 9 4 4 . 9 1 3 . 8 1 5 . 2 2 2 . 4 6 4 . 8 8 4 . 6 4 4 . 0 3 3 . 3 8 . 0 0 . 0 0
28 2 . 0 5 1 . 0 2 4 . 5 8 3 . 8 4 4 . 9 8 2 . 8 2 2 . 9 3 4 . 5 9 3 . 6 4 3 . 0 6 2 . 9 2 . 0 5
29 . 8 9 . 0 0 4 . 2 8 3 . 7 7 5 . 3 8 3 . 2 8 5 . 5 5 4 . 9 8 4 . 2 0 2 . 6 5 2 . 7 3 2 . 4 9
30 2 . 1 6 . 0 0 1 . 0 2 3 . 9 2 5 . 2 0 3 . 2 4 3 . 8 7 4 . 9 7 3 . 9 2 2 . 7 0 1 . 6 6 2 . 3 7
31 . 9 1 . 0 0 3 . 2 2 . 0 0 4 . 4 8 . 0 0 3 . 2 4 4 . 4 5 . 0 0 1 . 3 3 . 0 0 1 . 8 0
MONTHLY AVERAGE TEMPERATURE i n  d e g F
4 6 . 0 4 8 . 7 5 3 . 9 5 9 . 7 7 2 . 6 7 9 . 3 8 4 . 7 8 4 . 4 7 7 . 7 69 . 4 5 8 . 7 4 6 . 3
MONTHLY PAN EVAPORATION, i n (mm)
7 1 . 4 6 0 . 9 1 2 6 . 4 9 3 . 9 1 7 0 . 3 1 4 7 . 8 2 1 0 . 8 1 3 3 . 5 1 3 6 . 0 1 1 0  . 4 67 . 8 4 2 . 4
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
4 6 . 0 5 5 . 5 9 6 . 4 1 0 4 . 8 1 3 4 . 6 1 1 0 . 6 1 4 5 . 6 1 1 8 . 7 1 0 6 . 3 9 2 . 2 5 5 . 1 4 6 . 1
MONTHLY E T p e n / P a n  e v a p o r a t i o n  RATIO
. 6 4 4  . 9 1 2  . 7 6 3  1 . 1 1 7  . 7 9 0  . 7 4 9  . 6 9 0  . 8 8 9  . 7 8 1  . 8 3 5 . 8 1 2  1 . 0 8 7
Table 32 - (continued)
DAILY POTENTIAL ET in (mm) BY MODIFIED PENMAN for 1964.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 1 . 9 3 1 . 8 3 3 . 6 0 5 . 0 3 3 . 7 3 7 . 1 3 4 . 0 1 6 . 0 0 5 . 3 8 5 . 0 0 3 . 6 2 2 . 2 5
2 1 . 8 7 2 . 4 1 1 . 3 2 . 9 1 3 . 5 0 6 . 6 9 6 . 0 4 2 . 1 6 5 . 0 3 4 . 9 6 2 . 0 9 . 0 0
3 1 . 9 0 1 . 4 1 2 . 9 7 3 . 4 9 5 . 2 0 6 . 7 9 6 . 1 8 3 . 4 9 5 . 3 0 4 . 7 1 1 . 8 6 3 . 9 6
4 1 . 8 5 3 . 6 4 1 . 7 7 7 . 0 7 7 . 5 4 4 . 9 5 6 . 8 2 1 . 8 7 2 . 8 8 4 . 4 5 2 . 8 3 . 9 3
5 2 . 0 1 4 . 7 6 . 8 0 6 . 4 1 5 . 7 2 5 . 5 7 6 . 5 2 3 . 3 1 6 . 9 5 2 . 9 6 5 . 0 3 . 5 3
6 2 . 2 2 3 . 5 8 2 . 5 5 6 . 1 8 6 . 0 0 2 . 7 2 5 . 8 5 2 . 5 3 6 . 6 2 3 . 3 9 4 . 2 0 2 . 6 3
7 1 . 6 4 3 . 3 0 4 . 5 4 3 . 8 8 6 . 6 4 7 . 0 1 6 . 7 1 4 . 1 1 5 . 7 0 2 . 2 4 3 . 9 4 2 . 8 0
8 2 . 3 8 2 . 5 6 4 . 5 0 2 . 4 5 6 . 0 8 6 . 7 9 2 . 6 1 4 . 1 6 5 . 4 6 2 . 9 0 2 . 2 8 2 . 3 3
9 . 5 4 1 . 2 1 4 . 2 8 4 . 3 7 7 . 7 6 3 . 7 5 5 . 8 5 5 . 2 4 3 . 8 4 3 . 5 2 3 . 2 1 1 . 7 6
10 . 9 6 2 . 1 7 3 . 2 4 4 . 5 3 7 . 4 8 6 . 4 7 5 . 6 9 5 . 8 8 5 . 5 1 2 . 8 1 4 . 1 6 1 . 9 8
11 2 . 4 2 1 . 4 3 4 . 0 0 3 . 7 7 7 . 3 1 4 . 7 0 6 . 6 9 3 . 1 2 6 . 1 8 4 . 8 4 4 . 1 2 . 9 7
12 1 . 8 2 . 7 1 . 4 6 3 . 5 9 7 . 0 2 6 . 4 2 5 . 2 2 4 . 6 9 4 . 6 0 4 . 2 7 4 . 2 5 2 . 5 6
13 . 3 1 3 . 3 0 3 . 5 6 3 . 6 5 7 . 2 0 6 . 2 8 2 . 7 1 2 . 9 0 4 . 5 6 3 . 8 4 3 . 4 9 1 . 7 1
14 . 2 6 4 . 1 2 3 . 6 3 5 . 7 2 7 . 3 0 6 . 6 4 4 . 5 6 4 . 2 9 4 . 5 8 . 6 9 2 . 9 8 2 . 5 7
15 . 3 2 2 . 9 7 3 . 5 0 4 . 9 9 5 . 1 1 5 . 6 8 4 . 3 7 5 . 7 7 4 . 0 4 3 . 7 2 2 . 5 1 2 . 7 8
16 . 8 4 3 . 6 6 5 . 0 1 4 . 8 2 8 . 3 9 4 . 3 9 4 . 2 6 6 . 1 4 6 . 8 2 3 . 0 4 . 8 5 2 . 6 1
17 . 3 1 4 . 3 2 3 . 9 7 5 . 7 2 8 . 1 4 4 . 1 6 3 . 8 5 4 . 8 0 5 . 2 3 1 . 2 4 2 . 8 6 1 . 7 0
IB . 3 5 2 . 9 9 5 . 1 9 5 . 2 2 7 . 7 6 4 . 9 6 4 . 3 1 6 . 7 2 4 . 9 6 2 . 9 2 1 . 7 1 1 . 7 6
19 2 . 3 2 1 . 2 3 1 . 7 2 5 . 5 0 5 . 4 7 6 . 4 7 5 . 2 8 6 . 0 2 3 . 6 9 1 . 9 1 1 . 7 8 1 . 7 8
20 2 . 2 9 1 . 0 3 4 . 5 4 6 . 8 4 1 . 7 9 7 . 0 1 5 . 8 7 3 . 3 9 4 . 8 9 4 . 0 7 2 . 5 1 2 . 0 5
21 2 . 3 8 3 . 1 3 5 . 6 6 6 . 7 3 6 . 7 0 6 . 8 2 7 . 0 4 6 . 1 7 1 . 3 7 2 . 8 6 3 . 8 9 1 . 9 7
22 1 . 9 4 4 . 1 6 4 . 7 0 4 . 8 4 2 . 5 5 7 . 0 9 6 . 3 5 4 . 4 1 . 6 8 1 . 5 2 3 . 4 7 3 . 1 4
23 . 0 0 4 . 0 9 3 . 4 2 7 . 4 6 6 . 3 2 6 . 5 0 4 . 3 4 3 . 8 0 1 . 2 3 1 . 8 2 2 . 8 4 1 . 4 8
24 . 0 0 4 . 1 8 3 . 7 9 6 . 9 7 6 . 5 3 6 . 0 3 5 . 7 6 6 . 6 6 4 . 5 5 3 . 1 1 2 . 7 7 2 . 1 2
25 . 9 6 4 . 6 4 5 . 3 7 7 . 2 1 6 . 7 8 7 . 2 8 4 . 9 0 5 . 9 6 4 . 6 1 3 . 9 2 1 . 6 1 1 . 7 8
26 1 . 1 9 1 . 0 2 2 . 2 6 2 . 8 9 5 . 1 3 7 . 6 9 6 . 1 4 3 . 9 9 4 . 6 6 3 . 5 3 . 4 7 2 . 1 0
27 2 . 5 6 . 8 4 1 . 5 5 3 . 8 3 7 . 6 6 2 . 2 6 7 . 1 0 3 . 4 4 5 . 7 0 4 . 0 7 . 8 2 1 . 7 4
28 2 . 0 6 2 . 5 1 3 . 5 0 4 . 0 8 7 . 1 8 2 . 4 0 4 . 1 6 4 . 9 4 5 . 8 0 4 . 3 6 3 . 5 5 2 . 4 2
29 2 . 2 2 4 . 0 1 5 . 2 2 4 . 6 0 8 . 7 1 3 . 1 1 3 . 6 1 2 . 8 4 5 . 6 6 3 . 6 9 3 . 2 7 1 . 8 6
30 3 . 0 6 . 0 0 4 . 1 2 3 . 0 3 7 . 7 7 2 . 7 5 5 . 7 6 4 . 9 3 5 . 7 8 3 . 0 8 2 . 4 2 2 . 7 6
31 2 . 6 7 . 0 0 4 . 4 2 . 0 0 7 . 7 9 . 0 0 5 . 7 6 6 . 4 7 . 0 0 3 . 9 8 . 0 0 1 . 6 7
MONTHLY AVERAGE TEMPERATURE I n  d e g F
4 5 . 0 5 2 . 6 5 9 . 4 6 7 . 3 7 3 . 4 7 8 . 7 8 1 . 0 8 0 . 6 7 6 . 6 7 3 . 8 5 7 . 5 6 1 . 7
MONTHLY PAN EVAPORATION, i n (mm)
4 0 . 0 7 6 . 2 1 0 4 . 4 1 5 0 . 1 1 6 8 . 4 1 5 3 . 4 1 4 5 . 0 1 1 8 . 1 1 4 0 . 0 7 8 . 2 6 2 .  0 6 9 . 9
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
4 7 . 6 8 1 . 2 1 0 9 . 2 1 4 5 . 8 1 9 8 . 2 1 6 6 . 5 1 6 4 . 3 14 0 . 2 1 4 2 . 3 1 0 3 . 4 8 5 . 4 6 2 . 7
MONTHLY E T p e n / P a n  e v a p o r a t i o n  RATIO
1.1B9 1.066 1.046 .971 1.177 1.085 1.133 1.187 1.017 1.322 1.377 .898
Table 32 - (continued)
DAILY POTENTIAL ET In (mm) BY MODIFIED PENMAN for 1985.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 1 . 7 5 . 8 5 2 . 2 8 5 . 4 6 5 . 2 9 7 . 3 6 7 . 8 4 6 . 3 6 6 . 8 3 1 . 7 1 3 . 6 8 2 . 5 4
2 . 3 7 1 . 0 9 2 . 9 2 5 . 1 0 4 . 7 6 8 . 4 5 4 . 9 0 5 . 1 5 1 . 8 6 4 . 2 9 . 8 2 4 . 2 9
3 . 0 4 . 6 9 3 . 3 1 4 . 8 2 3 . 0 3 8 . 1 2 4 . 4 9 5 . 5 0 3 . 0 4 4 . 2 9 2 . 5 2 3 . 2 4
4 2 . 1 7 . 8 6 2 . 1 6 5 . 2 3 6 . 0 3 8 . 4 7 4 . 5 2 5 . 4 5 4 . 0 6 3 . 7 7 3 . 2 3 2 . 3 6
5 2 . 2 4 . 0 0 3 . 0 3 2 . 0 3 3 . 3 7 8 . 3 1 2 . 2 8 4 . 9 9 2 . 8 1 5 . 6 1 3 . 4 8 2 . 0 5
6 1 . 7 5 1 . 9 5 5 . 4 6 5 . 5 7 5 . 5 6 8 . 7 4 5 . 5 3 5 . 5 4 3 . 1 5 5 . 1 4 3 . 0 5 2 . 7 0
7 2 . 4 7 2 . 2 3 4 . 4 6 5 . 8 3 5 . 2 2 7 . 9 3 4 . 5 9 2 . 2 1 2 . 7 7 4 . 8 6 2 . 6 2 2 . 6 0
8 2 . 6 1 3 . 8 1 3 . 1 6 6 . 3 6 2 . 7 8 7 . 3 2 5 . 4 3 6 . 0 2 3 . 4 5 4 . 2 5 3 . 5 8 1 . 7 4
9 2 . 7 5 3 . 0 8 3 . 6 6 5 . 6 9 6 . 4 6 5 . 9 4 5 . 6 4 5 . 5 8 4 . 5 2 2 . 7 7 1 . 9 4 1 . 7 6
10 1 . 9 7 1 . 1 0 4 . 4 6 5 . 4 0 6 . 5 2 5 . 0 2 6 . 4 7 5 . 9 2 4 . 2 2 3 . 7 2 2 . 3 8 1 . 1 8
11 2 . 8 2 2 . 3 1 4 . 0 6 3 . 6 1 6 . 1 1 5 . 8 4 2 . 9 9 4 . 3 1 5 . 1 6 4 . 0 0 1 . 1 5 . 9 7
12 2 . 4 0 4 . 1 4 2 . 7 8 1 . 3 5 5 . 9 1 6 . 8 8 6 . 0 8 5 . 5 6 4 . 9 8 3 . 0 2 1 . 8 9 . 5 5
13 1 . 1 4 3 . 6 2 5 . 3 2 4 . 0 0 2 . 8 2 8 . 1 7 6 . 8 8 5 . 0 5 5 . 5 5 2 . 7 8 2 . 5 3 1 . 4 5
14 1 . 0 3 1 . 9 6 2 . 2 9 3 . 2 1 4 . 7 4 7 . 6 1 4 . 3 5 2 . 1 5 2 . 8 7 2 . 8 4 1 . 7 5 3 . 2 4
15 2 . 4 3 3 . 2 2 3 . 8 6 4 . 2 8 6 . 0 6 5 . 8 0 4 . 9 5 1 . 4 6 6 . 2 9 1 . 8 8 2 . 3 9 2 . 4 1
16 . 2 4 3 . 6 8 1 . 6 4 4 . 5 1 7 . 5 7 7 . 1 5 3 . 0 0 4 . 7 2 4 . 5 9 2 . 3 3 1 . 5 9 2 . 1 5
17 1 . 3 8 2 . 1 3 5 . 6 5 5 . 8 6 6 . 7 4 5 . 6 5 4 . 1 1 4 . 7 1 5 . 0 6 3 . 5 5 2 . 6 4 1 . 4 8
18 3 . 0 8 1 . 6 9 5 . 2 4 5 . 2 9 5 . 5 8 3 . 5 8 4 . 5 1 5 . 3 4 4 . 8 3 3 . 0 0 3 . 2 2 . 8 3
19 3 . 2 3 . 9 9 4 . 1 1 5 . 0 0 6 . 6 1 3 . 3 2 2 . 1 9 4 . 7 9 5 . 1 3 3 . 4 0 2 . 8 5 2 . 3 5
20 3 . 7 4 3 . 2 8 . 0 6 4 . 6 6 5 . 7 7 5 . 3 3 2 . 7 8 2 . 0 7 4 . 9 5 3 . 3 2 3 . 8 7 2 . 4 5
21 2 . 5 6 1 . 9 7 3 . 8 6 5 . 3 8 2 . 1 8 4 . 5B 5 . 1 7 4 . 7 5 5 . 2 3 4 . 1 1 2 . 6 5 2 . 3 0
22 2 . 2 2 . 8 2 2 . 9 8 2 . 1 0 5 . 3 0 7 . 1 7 6 . 6 6 5 . 7 8 3 . 4 8 1 . 6 8 2 . 4 7 2 . 1 6
23 . 7 7 1 . 0 8 4 . 2 6 5 . 1 3 2 . 7 9 7 . 4 8 5 . 7 3 5 . 1 4 4 . 0 5 1 . 9 3 2 . 6 9 1 . 8 9
24 . 1 4 1 . 3 4 4 . 5 1 3 . 8 1 6 . 8 6 7 . 5 1 6 . 0 5 5 . 1 0 3 . 6 8 1 . 7 2 1 . 2 3 2 . 7 3
25 2 . 6 4 1 . 1 8 4 . 1 0 4 . 2 0 6 . 5 8 6 . 2 6 5 . 0 0 3 . 5 6 4 . 0 5 2 . 8 2 1 . 8 9 3 . 5 1
26 3 . 6 1 1 . 6 7 4 . 0 4 3 . 9 4 6 . 3 7 7 . 4 3 5 . 6 3 6 . 5 0 4 . 9 3 1 . 2 3 1 . 0 1 2 . 5 8
27 . 6 2 1 . 4 2 . 4 6 4 . 6 5 6 . 6 1 7 . 2 1 3 . 2 0 5 . 0 8 5 . 6 6 . 7 6 2 . 5 0 . 0 0
28 . 5 0 2 . 4 6 3 . 6 5 4 . 5 3 6 . 6 0 6 . 5 7 5 . 7 9 3 . 2 4 5 . 3 2 2 . 9 5 1 . 2 4 . 0 0
29 2 . 0 4 . 0 0 4 . 0 0 5 . 6 1 5 . 9 2 6 . 8 2 6 . 0 7 4 . 1 3 3 . 8 7 . 6 2 1 . 2 8 2 . 3 1
30 . 4 6 . 0 0 2 . 5 7 5 . 6 8 5 . 4 3 8 . 0 9 4 . 4 5 5 . 8 5 . 8 2 . 7 3 1 . 1 5 2 . 5 9
31 . 3 9 . 0 0 4 . 7 2 . 0 0 6 . 4 0 . 0 0 5 . 5 8 6 . 3 7 . 0 0 1 . 0 9 . 0 0 . 7 5
MONTHLY AVERAGE TEMPERATURE i n  d e g F
4 3 . 8 5 0 . 9 6 4 . 7 6 8 . 7 7 4 . 3 8 0 . 1 8 1 . 7 8 2 . 7 7 7 . 1 7 2 . 3 6 6 . 1 4 8 . 6
MONTHLY PAN EVAPORATION, i n (mm)
3 7 . 7 5 1 . 7 1 1 9 . 4 1 5 2 . 4 1 7 6 . 5 1 9 8 . 1 1 2 9 . 3 1 1 6 . 6 9 8 . 0 9 6 . 5 6 8 . 8 4 5 . 0
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
5 5 . 6 5 4 . 6 1 0 9 . 0 1 3 8 . 3 1 6 8 . 0 2 0 4 . 1 1 5 2 . 9 1 4 8 . 4 1 2 7 . 2 9 0 . 2 6 9 . 3 6 3 . 2
MONTHLY E T p e n / P a n  e v a p o r a t i o n  RATIO
1.473 1.057 .913 .907 .952 1.030 1.183 1.273 1.297 .934 1.007 1.405
Table 32 - (continued)
DAILY POTENTIAL ET in (mm) BY MODIFIED PENMAN for 1906.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 2 . 4 4 2 . 0 1 4 . 2 5 5 . 4 1 6 . 2 4 4 . 7 2 4 . 5 0 6 . 5 9 4 . 0 8 4 . 1 6 2 . 0 6 1 . 0 5
2 2 . 3 8 1 . 9 2 3 . 6 3 5 . 6 1 4 . 3 7 4 . 7 1 3 . 9 2 5 . 5 7 3 . 5 0 3 . 8 0 2 . 1 5 3 . 5 5
3 2 . 8 0 1 . 1 3 1 . 0 5 4 . 1 2 8 . 6 8 3 . 4 9 4 . 7 7 7 . 4 2 5 . 6 8 4 . 8 3 2 . 7 6 2 . 6 7
4 . 6 9 . 1 9 4 . 7 3 4 . 1 0 7 . 9 2 4 . 6 0 6 . 8 4 6 . 4 1 4 . 5 2 4 . 8 2 3 . 5 9 2 . 1 3
5 3 . 4 9 1 . 5 9 4 . 7 8 3 . 6 8 6 . 4 8 3 . 7 5 6 . 5 3 3 . 5 1 5 . 1 3 5 . 1 8 3 . 9 1 2 . 8 2
6 1 . 4 1 4 . 4 4 5 . 2 8 4 . 9 5 6 . 2 8 3 . 9 9 6 . 2 3 3 . 8 1 4 . 8 0 4 . 1 1 3 . 9 3 2 . 7 8
7 . 7 3 3 . 9 2 4 . 0 8 5 . 2 5 5 . 9 1 4 . 8 7 4 . 3 2 5 . 7 7 2 . 7 5 3 . 0 3 3 . 5 8 1 . 2 0
8 3 . 4 2 3 . 2 0 3 . 1 4 5 . 6 7 5 . 6 2 5 . 1 3 5 . 4 7 5 . 5 5 5 . 7 0 . 6 2 3 . 2 5 . 5 4
9 . 2 4 1 . 8 4 3 . 4 6 8 . 1 3 6 . 4 1 1 . 9 8 6 . 0 4 3 . 7 1 5 . 7 1 1 . 0 2 3 . 3 0 . 0 1
10 . 6 2 . 7 8 2 . 4 3 2 . 7 0 3 . 6 5 6 . 0 0 6 . 4 6 2 . 5 7 5 . 6 1 2 . 3 7 4 . 4 9 . 6 7
11 2 . 7 8 2 . 0 4 1 . 7 3 4 . 3 4 6 . 5 6 5 . 2 4 4 . 8 5 1 . 8 3 3 . 6 6 2 . 6 1 1 . 4 8 1 . 1 8
12 2 . 5 6 3 . 4 9 . 6 3 2 . 3 0 6 . 8 7 6 . 2 9 6 . 5 6 5 . 8 1 4 . 6 2 . 3 3 1 . 6 6 2 . 7 4
13 3 . 1 2 2 . 9 8 2 . 0 9 3 . 8 7 7 . 5 5 5 . 2 1 6 . 8 0 5 . 1 4 4 . 3 9 . 7 5 4 . 3 9 2 . 6 6
14 2 . 9 8 . 2 3 4 . 3 2 3 . 6 7 6 . 8 1 4 . 6 1 6 . 8 7 5 . 5 5 4 . 7 7 3 . 7 8 2 . 4 7 1 . 3 3
15 2 . 0 9 3 . 4 6 4 . 1 5 8 . 7 3 3 . 9 5 5 . 5 9 5 . 9 0 4 . 0 6 4 . 6 0 5 . 0 8 1 . 6 1 . 0 0
16 1 . 0 1 1 . 4 2 4 . 8 0 7 . 0 6 4 . 9 5 5 . 2 8 5 . 0 1 5 . 4 6 4 . 4 7 4 . 7 4 . 3 3 . 0 0
17 . 0 0 . 7 0 4 . 9 3 5 . 9 7 2 . 7 6 4 . 9 7 3 . 9 8 4 . 8 7 5 . 4 1 4 . 2 1 . 0 0 . 2 5
18 . 9 8 2 . 2 0 2 . 9 3 6 . 2 4 2 . 5 4 4 . 0 3 4 . 8 8 6 . 6 3 4 . 5 6 4 . 3 0 1 . 3 4 . 0 9
19 3 . 5 4 1 . 4 6 2 . 9 5 1 . 1 5 6 . 3 4 5 . 6 6 6 . 1 0 5 . 2 0 4 . 4 3 4 . 3 9 1 . 1 1 . 5 9
20 3 . 2 9 3 . 5 6 5 . 9 8 4 . 8 4 7 . 4 2 4 . 4 9 5 . 8 7 5 . 0 9 3 . 5 6 3 . 7 9 1 . 8 4 2 . 6 2
2 1 3 . 1 3 2 . 0 0 5 . 9 1 7 . 6 4 6 . 7 6 5 . 7 1 4 . 0 6 3 . 2 4 3 . 7 7 3 . 7 7 3 . 6 4 1 . 1 8
22 1 . 7 6 2 . 0 1 4 . 9 1 7 . 6 1 6 . 7 5 5 . 5 2 6 . 5 2 5 . 3 1 4 . 4 1 2 . 7 8 1 . 4 9 . 1 3
23 3 . 7 3 4 . 6 7 3 . 6 2 6 . 6 8 5 . 4 1 5 . 4 1 4 . 2 4 5 . 8 9 4 . 3 2 . 0 2 1 . 2 3 . 1 9
24 3 . 6 5 4 . 4 2 4 . 4 1 6 . 1 6 4 . 1 3 6 . 8 0 4 . 5 8 6 . 3 7 4 . 5 2 1 . 5 5 . 0 0 1 . 0 1
25 . 1 0 4 . 0 4 4 . 6 8 6 . 5 4 3 . 4 3 5 . 9 7 4 . 0 8 5 . 2 8 4 . 7 3 3 . 9 5 . 5 8 1 . 9 9
26 4 . 5 5 3 . 5 3 3 . 2 2 5 . 7 4 3 . 1 1 5 . 1 9 3 . 5 7 4 . 1 6 4 . 5 5 3 . 7 9 2 . 0 1 1 . 4 0
27 4 . 3 1 2 . 9 3 4 . 1 4 5 . 4 6 3 . 3 2 5 . 7 2 5 . 6 9 4 . 2 8 4 . 5 6 3 . 4 8 . 7 4 1 . 4 4
28 2 . 9 8 3 . 9 5 6 . 2 6 4 . 6 8 4 . 2 0 4 . 0 1 5 . 8 1 3 . 8 4 4 . 5 1 3 . 8 3 . 7 9 1 . 8 0
29 1 . 4 5 . 0 0 5 . 6 5 6 . 8 8 6 . 3 4 2 . 8 1 6 . 6 3 6 . 4 4 4 . 6 7 3 . 6 7 1 . 2 1 1 . 6 4
30 2 . 1 4 . 0 0 5 . 3 2 5 . 3 5 4 . 1 8 2 . 2 7 6 . 6 0 3 . 2 2 4 . 0 0 3 . 7 6 . 6 2 2 . 1 4
31 2 . 3 9 . 0 0 5 . 5 5 . 0 0 4 . 7 1 . 0 0 6 . 3 0 5 . 6 0 . 0 0 3 . 7 4 . 0 0 . 9 7
MONTHLY AVERAGE TEMPERATURE i n  d e g F
5 0 . 0 5 7 . 5 6 0 . 4 6 8 . 3 7 5 . 0 7 9 . 2 8 3 . 3 8 0 . 9 7 9 . 9 6 8 . 0 6 2 . 9 5 0 . 0
MONTHLY PAN EVAPORATION, i n (mm)
7 1 . 6 7 6 . 0 1 2 8 . 8 13 8 . 2 1 3 2 . 3 14 9 . 9 1 8 2 . 4 1 6 4 . 6 1 2 1 . 7 1 2 2 . 7 8 3 . 4 6 0 . 2
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
7 0 . 8 7 0 . 1 1 2 5 . 0 1 6 0 . 5 1 6 9 . 7 1 4 4 . 0 1 7 0 . 0 154  . 2 1 3 6 . 0 1 0 2 . 2 6 1 . 6 4 2 . 8
MONTHLY E T p e n / P a n  e v a p o r a t i o n  RATIO
. 9 8 8 . 9 2 2 . 9 7 1 1 . 1 6 2 1 . 2 8 2 . 9 6 1 . 9 3 2 . 9 3 7 1 . 1 1 8 . 8 3 3 . 7 3 8 . 7 1 1
Table 32 - (continued)
DAILY POTENTIAL ET in (mm) BY MODIFIED PENMAN for 19 87.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 2 . 3 5 1 . 5 6 4 . 5 5 4 . 6 5 6 . 2 5 5 . 2 8 2 . 3 9 5 . 9 8 4 . 1 9 6 . 2 4 3 . 9 8 3 . 1 9
2 2 . 7 8 1 . 9 5 4 . 7 3 3 . 5 8 4 . 2 1 6 . 1 5 5 . 8 0 5 . 9 2 5 . 8 9 5 . 4 3 3 . 7 7 3 . 1 0
3 1 . 0 5 2 . 0 8 5 . 5 1 4 . 7 0 1 . 7 1 4 . 6 6 5 . 2 5 4 . 9 4 6 . 3 5 7 . 8 3 3 . 5 6 2 . 0 4
4 . 5 9 . 5 1 6 . 2 3 5 . 5 6 1 . 9 0 5 . 5 1 6 . 4 8 2 . 3 0 5 . 8 7 5 . 7 1 3 . 4 2 3 . 5 2
5 2 . 6 1 . 5 7 5 . 0 6 5 . 2 1 3 . 4 2 6 . 0 0 4 . 5 2 3 . 5 8 5 . 3 9 5 . 0 7 5 . 8 8 3 . 9 2
6 2 . 1 4 . 4 3 4 . 4 2 4 . 7 4 4 . 4 2 5 . 2 6 3 . 3 9 3 . 4 1 5 . 4 2 4 . 8 5 5 . 4 1 1 . 8 6
7 1 . 0 0 3 . 4 5 . 4 3 4 . 6 9 1 . 8 5 5 . 3 0 2 . 5 6 3 . 5 0 5 . 7 0 5 . 3 0 3 . 3 7 1 . 1 6
8 1 . 4 4 4 . 7 3 . 6 9 4 . 0 2 3 . 5 1 5 . 6 4 4 . 2 1 5 . 3 6 5 . 1 0 5 . 0 1 1 . 0 8 1 . 3 2
9 1 . 6 5 4 . 4 0 4 . 5 6 5 . 7 0 3 . 1 6 4 . 1 5 5 . 4 0 2 . 2 5 4 . 2 5 4 . 7 2 1 . 3 0 1 . 4 0
10 2 . 6 2 3 . 3 8 4 . 2 7 5 . 3 8 4 . 3 0 3 . 1 4 6 . 6 5 1 . 4 6 4 . 9 2 4 . 7 3 1 . 7 2 3 . 1 5
11 3 . 0 9 3 . 0 8 1 . 2 9 2 . 7 5 5 . 0 5 1 . 8 0 6 . 9 2 2 . 1 1 3 . 6 5 5 . 8 2 5 . 0 7 2 . 1 1
12 2 . 8 5 2 . 3 1 5 . 0 1 2 . 4 3 4 . 1 5 2 . 4 3 6 . 6 4 2 . 0 3 5 . 2 3 6 . 5 7 3 . 4 7 1 . 6 8
13 . 9 0 2 . 2 3 4 . 4 2 1 . 0 4 2 . 7 6 1 . 4 9 5 . 0 7 2 . 6 1 5 . 5 1 5 . 6 8 1 . 7 6 2 . 8 5
14 . 0 0 3 . 6 5 3 . 4 1 6 . 6 9 5 . 0 8 3 . 2 5 5 . 4 7 5 . 0 5 5 . 6 2 4 . 8 6 1 . 8 3 1 . 7 0
15 . 4 9 1 . 8 8 2 . 6 2 7 . 3 1 4 . 9 5 4 . 7 4 5 . 8 4 5 . 7 0 4 . 7 3 4 . 5 6 1 . 0 6 4 . 9 2
16 . 0 0 1 . 3 8 3 . 5 7 6 . 1 4 3 . 6 5 5 . 3 1 5 . 6 7 5 . 6 0 2 . 2 2 4 . 2 3 . 2 9 4 . 7 6
17 . 0 7 1 . 1 4 . 4 3 5 . 9 9 4 . 5 0 3 . 2 3 2 . 7 8 5 . 7 9 4 . 4 1 3 . 9 5 3 . 9 0 3 . 3 2
18 . 1 8 1 . 9 7 4 . 4 9 5 . 6 2 5 . 3 1 2 . 6 6 5 . 2 0 6 . 0 1 2 . 6 2 3 . 5 9 3 . 7 3 2 . 5 7
19 3 . 4 9 1 . 5 8 4 . 6 1 5 . 2 9 5 . 4 1 4 . 6 7 5 . 2 4 4 . 8 5 2 . 5 5 3 . 5 8 4 . 4 0 . 1 6
20 1 . 4 2 . 1 9 5 . 3 6 6 . 5 0 5 . 2 9 5 . 4 3 5 . 0 9 5 . 8 3 6 . 0 0 4 . 1 1 3 . 9 4 . 0 0
21 . 4 5 . 0 0 4 . 8 4 6 . 8 2 5 . 7 4 2 . 9 6 1 . 8 6 5 . 7 3 4 . 9 0 6 . 3 2 3 . 8 5 . 0 7
22 3 . 2 0 . 9 4 3 . 4 9 4 . 8 5 3 . 5 5 4 . 5 8 3 . 6 5 4 . 4 6 5 . 6 5 5 . 2 8 3 . 2 8 1 . 4 0
23 3 . 2 0 2 . 6 0 2 . 5 5 6 . 8 7 5 . 2 7 5 . 5 4 4 . 2 5 6 . 0 0 6 . 0 1 3 . 3 8 2 . 5 8 1 . 4 3
24 . 4 2 . 1 5 5 . 5 3 7 . 7 1 3 . 2 2 4 . 7 0 6 . 5 9 5 . 2 7 5 . 4 7 2 . 7 2 1 . 8 7 . 2 3
25 . 3 7 . 0 0 5 . 9 9 7 . 1 6 3 . 0 8 5 . 1 6 6 . 3 7 3 . 4 3 5 . 2 0 2 . 6 1 2 . 1 7 . 5 2
26 2 . 8 1 . 0 0 4 . 1 2 6 . 8 1 6 . 1 6 5 . 5 1 5 . 8 3 3 . 7 4 4 . 7 8 . 2 9 2 . 1 5 . 3 6
27 2 . 9 7 . 0 0 3 . 8 9 6 . 2 5 5 . 2 5 7 . 8 1 5 . 4 8 3 . 5 0 3 . 7 5 5 . 7 0 . 6 7 . 8 7
28 1 . 6 9 4 . 6 1 5 . 6 7 7 . 0 2 6 . 6 4 7 . 7 3 6 . 0 3 5 . 3 5 2 . 5 7 4 . 7 8 4 . 0 0 2 . 0 1
29 1 . 6 1 . 0 0 . 6 7 6 . 6 9 4 . 9 6 3 . 8 0 4 . 1 6 4 . 8 4 2 . 7 2 4 . 4 4 2 . 6 6 3 . 9 5
30 3 . 8 9 . 0 0 1 . 8 5 5 . 8 2 4 . 1 6 2 . 8 8 4 . 2 3 3 . 6 1 7 . 2 2 3 . 8 1 3 . 4 5 1 . 2 3
31 3 . 4 0 . 0 0 5 . 1 6 . 0 0 5 . 7 1 . 0 0 5 . 1 5 1 . 8 9 . 0 0 3 . 7 1 . 0 0 . 0 0
MONTHLY AVERAGE TEMPERATURE i n  d e g F
4 7 . 6 5 3 . 5 5 7 . 0 6 3 . 5 7 5 . 5 7 8 . 2 8 0 . 4 8 1 . 5 7 5 . 9 6 2 . 0 5 8 . 4 5 5 . 8
MONTHLY PAN EVAPORATION, i n (mm)
4 3 . 1 8 0 . 1 1 1 2 . 1 1 5 4 . 4 1 5 2 . 2 1 5 4 . 9 1 6 9 . 2 1 6 1 . 4 1 5 3 . 7 1 5 2 . 4 9 6 . 0 7 5 . 4
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
5 4 . 7 5 0 . 8 1 1 9 . 4 1 6 4 . 0 1 3 4 . 6 1 3 6 . 8 1 5 4 . 2 1 3 2 . 1 1 4 3 . 9 144  . 9 8 9 . 6 6 0 . 8
MONTHLY ETpen/Pan evaporation RATIO
Table 32 - (continued)
DAILY POTENTIAL ET in (mm) BY MODIFIED PENMAN for 19 88.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 . 2 3 . 0 0 3 . 7 4 2 . 1 0 5 . 2 6 5 . 8 6 6 . 5 2 5 . 0 4 3 . 5 9 1 . 8 8 4 . 1 1 2 . 8 0
2 2 . 4 0 . 3 0 1 . 3 3 1 . 3 0 4 . 9 9 6 . 4 0 6 . 5 3 6 . 3 4 2 . 3 5 3 . 8 3 3 . 6 7 2 . 4 9
3 1 . 3 6 . 8 0 2 . 2 3 2 . 8 6 3 . 3 8 1 . 9 6 6 . 4 3 4 . 6 3 . 9 1 5 . 6 5 2 . 4 9 2 . 1 4
4 2 . 1 3 1 . 9 9 2 . 4 4 5 . 3 1 5 . 5 9 2 . 9 7 3 . 9 1 3 . 6 1 1 . 9 7 6 . 4 1 2 . 7 2 2 . 7 9
5 3 . 7 5 1 . 3 8 3 . 3 2 2 . 7 3 2 . 6 9 3 . 3 7 3 . 9 3 4 . 0 3 5 . 8 1 5 . 0 6 5 . 6 3 2 . 8 2
6 2 . 2 8 4 . 4 4 3 . 4 6 7 . 9 5 6 . 7 2 5 . 8 3 2 . 5 2 3 . 2 0 6 . 7 3 1 . 7 4 4 . 9 7 2 . 2 8
7 . 3 8 . 9 6 3 . 6 0 6 . 8 6 6 . 8 5 3 . 6 3 2 . 9 2 3 . 8 7 6 . 4 2 5 . 0 8 3 . 8 0 1 . 4 3
8 . 9 7 1 . 8 7 . 0 0 6 . 2 6 6 . 4 5 5 . 2 1 4 . 3 1 5 . 1 6 5 . 4 3 4 . 4 6 2 . 0 4 . 0 0
9 1 . 0 2 2 . 1 9 2 . 4 3 4 . 3 9 2 . 9 2 5 . 1 7 2 . 1 6 1 . 1 7 4 . 3 2 2 . 2 2 2 . 5 9 1 . 0 8
10 2 . 3 7 2 . 8 5 5 . 0 8 5 . 7 6 3 . 6 7 6 . 7 1 2 . 5 7 2 . 5 6 . 9 7 4 . 0 8 1 . 6 0 . 6 1
11 2 . 2 4 . 6 9 5 . 0 9 4 . 8 1 6 . 6 4 8 . 1 4 5 . 1 9 3 . 8 9 3 . 7 2 4 . 0 7 2 . 4 5 . 6 4
12 . 1 7 2 . 6 5 3 . 2 2 6 . 6 6 2 . 2 6 6 . 5 7 4 . 9 5 4 . 1 1 3 . 1 1 4 . 9 6 2 . 7 8 2 . 4 2
13 3 . 9 2 2 . 2 9 6 . 9 6 5 . 9 4 6 . 6 9 5 . 1 8 5 . 7 1 5 . 8 5 4 . 7 5 4 . 8 5 1 . 6 6 2 . 2 5
14 2 . 5 6 . 5 2 6 . 5 1 5 . 7 7 6 . 3 1 6 . 3 6 6 . 1 6 6 . 3 5 4 . 9 7 4 . 4 2 1 . 6 5 . 5 7
15 3 . 0 0 3 . 8 9 5 . 1 7 5 . 9 8 6 . 7 1 6 . 5 4 2 . 0 6 5 . 0 5 1 . 7 9 3 . 9 5 3 . 0 8 . 8 6
16 . 5 4 3 . 6 6 4 . 8 1 3 . 8 1 6 . 9 8 5 . 7 2 4 . 3 5 3 . 7 1 1 . 4 2 3 . 5 8 3 . 3 4 3 . 3 5
17 . 0 0 1 . 2 8 4 . 5 4 4 . 4 2 7 . 1 4 5 . 7 3 3 . 8 6 2 . 9 0 3 . 2 1 3 . 0 7 5 . 2 1 2 . 8 1
18 . 0 0 . 0 0 . 6 1 . 8 1 8 . 4 9 5 . 3 5 2 . 6 0 3 . 2 1 3 . 3 6 3 . 7 7 3 . 0 5 2 . 5 5
19 . 3 6 . 9 0 4 . 8 6 5 . 2 7 7 . 6 4 1 . 6 8 5 . 3 4 3 . 3 3 4 . 6 0 2 . 7 2 1 . 8 0 2 . 0 8
20 4 . 0 0 2 . 3 7 3 . 9 9 5 . 8 9 5 . 4 7 5 . 1 2 5 . 0 6 5 . 5 6 4 . 7 9 3 . 7 5 4 . 5 2 . 1 6
21 3 . 4 5 4 . 0 9 3 . 6 3 5 . 1 3 . 8 2 4 . 9 3 2 . 8 9 3 . 7 4 4 . 6 7 4 . 4 5 3 . 4 3 . 4 7
22 3 . 1 6 4 . 5 9 3 . 3 0 1 . 0 8 6 . 3 0 3 . 8 5 2 . 9 4 4 . 1 8 4 . 7 8 4 . 2 1 3 . 7 5 1 . 2 3
23 3 . 4 8 3 . 7 1 2 . 9 6 1 . 1 6 7 . 9 7 3 . 4 3 6 . 5 0 4 . 8 1 4 . 4 6 2 . 1 9 2 . 8 6 . 3 1
24 . 1 1 4 . 4 9 1 . 0 6 7 . 6 4 6 . 0 0 3 . 0 8 5 . 7 6 2 . 4 1 3 . 1 0 4 . 7 6 2 . 4 9 1 . 3 1
25 3 . 9 6 4 . 1 7 1 . 3 3 4 . 1 8 7 . 0 2 1 . 6 1 6 . 0 3 5 . 9 2 4 . 8 6 3 . 8 9 1 . 7 5 3 . 9 1
26 3 . 3 3 2 . 4 6 3 . 3 6 7 . 0 8 8 . 3 1 4 . 3 5 3 . 2 7 5 . 5 6 3 . 7 0 . 7 7 . 1 1 3 . 1 9
27 2 . 9 3 . 8 8 7 . 0 9 5 . 8 0 7 . 0 3 4 . 4 1 4 . 0 3 5 . 8 0 4 . 6 9 1 . 7 8 1 . 2 5 1 . 3 8
28 3 . 1 1 1 . 3 6 4 . 6 5 6 . 8 0 7 . 4 9 4 . 7 7 5 . 8 6 4 . 6 7 4 . 5 7 2 . 0 1 3 . 4 2 3 . 7 3
29 2 . 4 2 2 . 9 4 4 . 9 3 2 . 5 6 7 . 4 7 6 . 6 4 6 . 0 8 3 . 7 8 4 . 7 4 1 . 4 4 2 . 3 5 1 . 9 2
30 2 . 4 6 . 0 0 . 3 1 2 . 1 9 5 . 7 5 6 . 1 0 6 . 4 7 4 . 4 3 2 . 9 1 1 . 9 5 2 . 6 5 . 6 0
31 1 . 3 2 . 0 0 . 9 5 . 0 0 6 . 9 4 . 0 0 5 . 2 7 3 . 8 0 . 0 0 2 . 2 1 . 0 0 . 1 5
MONTHLY AVERAGE TEMPERATURE i n  d e g F
4 5 . 4 5 0 . 5 5 7 . 7 6 6 . 1 7 1 . 8 7 7 . 7 8 0 . 2 8 0 . 6 7 7 . 3 6 6 . 0 6 3 . 0 5 3 . 2
MONTHLY PAN EVAPORATION, i n (mm)
6 8 . 1 6 7 . 8 1 0 5 . 4 1 4 7 . 3 2 2 3 . 5 1 9 5 . 3 1 6 1 . 0 1 5 3 . 4 1 3 2 . 1 1 5 0 . 9 1 1 8 . 6 6 3 . 5
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
6 3 . 4 6 3 . 7 1 0 7 . 0 1 3 8 . 5 1 8 4 . 0 1 4 6 . 7 1 4 2 . 2 1 3 2 . 7 1 1 6 . 7 1 0 9 . 2 8 7 . 2 5 4 . 3
MONTHLY E T p e n / P a n  e v a p o r a t i o n  RATIO
. 9 3 2  . 9 3 9  1 . 0 1 5  . 9 4 0  . 8 2 3  . 7 5 1  . 8 8 3  . 8 6 5  . 8 8 4  . 7 2 4  . 7 3 5 . 8 5 6
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Table 32 - (continued)
DAILY POTENTIAL ET in (mm) BY MODIFIED PENMAN for 1989.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 2 . 4 6 . 3 7 1 . 9 6 6 . 3 8 5 . 9 6 2 . 6 1 6 . 3 7 2 . 5 7 6 . 0 1 4 . 2 2 2 . 5 8 2 . 5 0
2 1 . 3 9 2 . 3 5 1 . 1 8 4 . 4 8 6 . 6 7 2 . 6 0 3 . 5 4 6 . 1 1 6 . 5 4 4 . 1 0 3 . 9 8 1 . 2 5
3 1 . 9 7 1 . 4 6 1 . 2 7 3 . 0 8 3 . 1 0 3 . 7 8 3 . 6 9 6 . 4 0 6 . 2 3 4 . 4 6 3 . 9 4 4 . 3 1
4 3 . 2 8 1 . 4 1 1 . 3 3 3 . 5 9 1 . 0 9 4 . 6 5 2 . 5 5 6 . 4 2 5 . 7 4 4 . 9 5 3 . 0 1 2 . 7 9
5 2 . 5 7 . 9 1 1 . 2 3 6 . 8 6 4 . 9 3 2 . 1 8 5 . 0 8 6 . 3 9 3 . 8 6 4 . 9 0 2 . 2 3 2 . 8 9
6 1 . 3 7 . 4 3 2 . 0 3 6 . 5 9 6 . 8 6 5 . 6 1 3 . 7 2 6 . 8 5 5 . 1 3 4 . 0 9 1 . 2 6 . 0 8
7 1 . 7 1 . 8 3 1 . 6 8 5 . 7 1 6 . 7 1 3 . 1 6 3 . 8 0 3 . 5 2 5 . 4 2 3 . 8 0 . 0 1 . 0 7
8 2 . 4 8 3 . 1 8 3 . 8 8 4 . 9 8 6 . 4 2 4 . 9 3 5 . 1 1 4 . 6 6 5 . 5 8 3 . 7 7 2 . 1 4 . 9 5
9 1 . 2 3 3 . 6 8 3 . 9 1 1 . 0 8 3 . 8 1 5 . 8 3 6 . 4 9 7 . 1 7 5 . 1 2 5 . 5 7 5 . 0 3 3 . 1 0
10 . 5 5 3 . 2 2 4 . 2 3 1 . 9 5 3 . 4 6 4 . 0 9 4 . 2 1 5 . 8 5 4 . 5 2 5 . 1 7 4 . 1 5 2 . 5 4
11 . 6 6 2 . 3 1 5 . 0 0 6 . 2 7 7 . 8 0 6 . 5 2 6 . 9 5 5 . 1 1 3 . 3 8 4 . 7 4 3 . 5 1 . 5 9
12 . 3 8 1 . 3 4 3 . 9 5 3 . 1 4 6 . 1 6 6 . 4 4 6 . 2 4 5 . 0 3 4 . 9 1 4 . 0 5 3 . 1 2 1 . 3 7
13 . 6 1 1 . 3 4 2 . 8 5 2 . 3 2 1 . 9 5 6 . 0 0 5 . 1 9 5 . 5 8 5 . 4 7 3 . 2 1 . 4 9 2 . 5 3
14 1 . 0 3 2 . 0 9 4 . 9 8 . 6 8 5 . 0 3 1 . 5 4 2 . 1 5 5 . 7 2 2 . 2 5 2 . 1 1 1 . 0 5 2 . 6 7
15 2 . 8 2 3 . 3 8 4 . 3 2 3 . 0 1 4 . 6 0 5 . 5 3 4 . 4 2 5 . 2 3 3 . 0 5 3 . 1 7 2 . 4 9 2 . 3 3
16 1 . 3 8 2 . 8 4 5 . 0 6 5 . 6 3 3 . 7 9 7 . 2 4 6 . 2 4 3 . 8 7 6 . 0 0 2 . 5 3 5 . 3 9 3 . 3 7
17 2 . 6 1 2 . 2 6 4 . 6 2 5 . 6 3 3 . 6 1 6 . 1 3 5 . 0 0 5 . 0 5 5 . 7 2 . 7 3 3 . 0 9 1 . 5 4
18 . 0 0 1 . 2 9 3 . 7 3 4 . 0 2 1 . 9 9 5 . 0 6 6 . 0 7 2 . 5 9 5 . 4 4 3 . 0 3 1 . 7 6 . 1 6
19 . 0 0 1 . 3 0 4 . 4 8 4 . 5 5 5 . 8 7 5 . 0 6 6 . 2 4 5 . 5 7 5 . 6 6 5 . 2 3 1 . 3 9 . 0 5
20 1 . 2 9 . 9 9 3 . 4 1 6 . 9 5 5 . 1 0 6 . 3 3 4 . 9 9 5 . 9 6 5 . 2 6 4 . 2 0 1 . 3 8 . 4 5
21 3 . 5 1 1 . 0 9 1 . 9 9 6 . 8 2 4 . 4 6 4 . 1 7 6 . 5 3 4 . 7 9 4 . 3 7 3 . 7 2 . 1 8 1 . 0 7
22 3 . 0 7 4 . 3 0 1 . 0 9 6 . 5 8 5 . 1 1 4 . 0 8 4 . 0 6 4 . 3 3 3 . 3 5 3 . 0 8 1 . 0 9 2 . 1 8
23 1 . 8 5 4 . 2 0 4 . 0 4 5 . 6 0 6 . 2 2 3 . 0 9 2 . 5 4 4 . 7 7 4 . 2 9 3 . 2 6 4 . 2 9 2 . 5 1
24 2 . 2 6 2 . 8 2 3 . 4 8 6 . 0 5 6 . 9 5 5 . 4 3 5 . 6 9 4 . 0 3 5 . 6 3 3 . 9 6 3 . 3 4 1 . 9 9
25 2 . 5 7 1 . 2 9 3 . 1 0 6 . 0 4 6 . 8 8 4 . 7 0 2 . 4 7 4 . 4 8 2 . 0 1 4 . 3 5 1 . 6 8 1 . 9 8
26 1 . 5 2 . 8 3 1 . 7 8 6 . 0 1 6 . 6 9 3 . 4 1 6 . 5 1 5 . 7 9 1 . 9 9 4 . 4 6 . 9 2 1 . 9 7
27 2 . 7 6 . 8 8 3 . 6 3 4 . 8 5 6 . 7 9 2 . 6 5 6 . 5 6 6 . 1 6 3 . 3 0 4 . 1 5 1 . 5 5 1 . 2 9
28 3 . 0 1 2 . 2 2 5 . 3 6 3 . 7 8 6 . 4 0 2 . 4 3 5 . 0 5 3 . 6 9 . 7 2 3 . 9 1 3 . 8 1 1 . 0 9
29 1 . 8 1 . 0 0 2 . 2 1 4 . 9 7 6 . 6 5 4 . 0 0 4 . 7 6 6 . 0 1 . 6 4 3 . 9 8 5 . 6 5 .3 4
30 1 . 6 2 . 0 0 6 . 4 2 1 . 9 1 6 . 9 0 5 . 1 1 6 . 0 9 6 . 1 0 2 . 2 0 4 . 0 1 2 . 8 8 . 6 0
31 3 . 1 2 . 0 0 6 . 7 1 . 0 0 4 . 3 7 . 0 0 3 . 0 2 5 . 9 7 . 0 0 1 . 5 3 . 0 0 . 9 0
MONTHLY AVERAGE TEMPERATURE i n  d e g F
5 7 . 8 5 2 . 6 6 0 . 8 6 5 . 9 7 5 . 5 7 8 . 3 8 0 . 5 8 0 . 5 7 5 . 9 6 6 . 7 6 0 . 3 4 2 . 5
MONTHLY PAN EVAPORATION, i n (mm)
5 7 . 4 7 1 . 9 1 1 7 . 9 1 5 0 . 4 1 7 7 . 3 1 6 7 . 1 1 6 8 . 9 1 7 0 . 9 14 8 . 3 12 5 . 7 8 1 . 5 3 9 . 1
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
5 6 . 9 5 4 . 6 1 0 4 . 9 1 3 9 . 5 1 6 2 . 3 1 3 4 . 3 1 5 1 . 3 1 6 1 .  B 12 9 . 8 1 1 8 . 5 7 7 . 4 5 1 . 5
MONTHLY E T p e n / P a n  e v a p o r a t i o n  RATIO
. 9 9 1  . 7 6 0  . 8 9 0  . 9 2 8  . 9 1 6  . 8 0 4  . 8 9 6  . 9 4 6  . 8 7 5  . 9 4 2 . 9 4 9  1 . 3 1 6
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Table 32 - (continued)
DAILY POTENTIAL ET In (mm) BY MODIFIED PENMAN for 1990.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP
1 1 . 8 4 1 . 7 4 1 . 1 5 4 . 0 3 6 . 2 6 6 . 2 9 5 . 1 7 5 . 3 9 5 . 0 9
2 1 . 5 9 1 . 0 0 1 . 8 2 2 . 7 1 5 . 8 2 6 . 9 4 7 . 0 5 4 . 9 4 3 . 6 0
3 . 7 0 2 . 2 7 4 . 3 0 6 . 6 9 5 . 6 8 6 . 7 5 3 . 9 5 3 . 3 2 5 . 3 6
4 . 0 0 4 . 3 8 4 . 3 6 6 . 1 8 2 . 3 3 7 . 3 2 4 . 1 9 6 . 8 3 5 . 7 8
5 . 1 9 3 . 6 8 3 . 9 3 5 . 9 7 6 . 4 1 5 . 8 7 5 . 2 6 7 . 4 9 5 . 9 3
6 . 8 9 . 5 8 2 . 6 5 1 . 8 6 6 . 8 1 7 . 6 3 6 . 4 7 6 . 8 5 6 . 5 4
7 1 . 0 5 1 . 5 3 2 . 5 1 6 . 6 2 7 . 3 1 6 . 8 9 6 . 8 7 4 . 5 0 6 . 3 6
8 3 . 0 3 . 1 6 2 . 6 4 5 . 5 8 1 . 7 0 4 . 8 1 5 . 3 0 7 . 1 8 5 . 4 9
9 3 . 1 1 1 . 1 2 1 . 7 8 4 . 0 0 5 . 5 0 4 . 7 3 5 . 4 9 7 . 8 6 4 . 9 5
10 2 . 7 8 2 . 2 2 4 . 2 5 1 . 8 5 8 . 0 7 5 . 4 3 5 . 4 6 7 . 3 0 4 . 3 7
11 1 . 5 1 4 . 3 3 4 . 0 0 7 . 0 3 6 . 2 6 6 . 0 9 4 . 8 0 6 . 5 4 1 . 8 2
12 5 . 2 3 4 . 7 0 2 . 1 7 6 . 2 8 3 . 7 1 6 . 7 3 4 . 8 9 6 . 2 8 2 . 9 3
13 4 . 0 3 3 . 4 8 4 . 9 7 5 . 6 2 4 . 0 6 5 . 9 3 5 . 7 4 6 . 1 7 2 . 6 8
14 2 . 3 6 1 . 4 6 3 . 7 8 2 . 7 9 4 . 5 9 5 . 2 1 7 . 1 9 6 . 4 2 4 . 3 4
15 2 . 1 5 . 5 7 1 . 1 6 5 . 3 9 7 . 0 2 6 . 2 7 6 . 9 7 6 . 9 5 5 . 3 3
16 1 . 0 4 3 . 2 4 1 . 4 1 6 . 1 7 6 . 4 3 7 . 1 9 2 . 1 9 6 . 5 7 5 . 1 5
17 1 . 4 5 4 . 3 0 5 . 4 0 5 . 7 8 5 . 2 7 7 . 6 4 3 . 0 7 6 . 1 3 4 . 5 6
18 . 5 7 1 . 5 5 4 . 6 8 5 . 3 4 6 . 8 1 7 . 0 1 5 . 5 9 4 . 3 5 4 . 2 4
19 1 . 7 7 . 7 7 5 . 4 5 4 . 4 9 5 . 8 4 7 . 2 2 5 . 2 4 6 . 3 4 4 . 4 2
20 1 . 3 6 4 . 5 8 5 . 8 9 4 . 0 2 6 . 8 0 7 . 5 4 5 . 8 3 4 . 9 2 5 . 1 8
21 4 . 1 0 . 7 1 5 . 2 6 5 . 6 0 6 . 8 9 6 . 2 9 5 . 2 9 5 . 4 0 5 . 5 2
22 3 . 5 9 4 . 1 5 3 . 6 3 5 . 6 6 6 . 6 5 5 . 2 0 5 . 1 9 4 . 5 0 4 . 1 9
23 1 . 9 1 6 . 0 6 3 . 4 1 5 . 9 5 7 . 4 9 4 . 1 2 3 . 6 6 6 . 0 1 8 . 0 9
24 . 1 4 5 . 0 9 4 . 1 1 4 . 8 8 7 . 4 5 6 . 8 3 4 . 7 2 6 . 4 1 6 . 8 1
25 3 . 9 1 5 . 0 9 4 . 6 1 3 . 9 3 7 . 5 6 4 . 8 4 7 . 3 5 6 . 0 0 4 . 2 5
26 4 . 2 1 4 . 5 4 4 . 9 0 5 . 8 9 4 . 9 2 4 . 2 3 6 . 5 2 6 . 7 8 5 . 1 3
27 2 . 7 0 3 . 7 7 4 . 1 6 2 . 9 8 5 . 3 6 5 . 3 7 6 . 8 2 5 . 7 0 5 . 3 0
28 2 . 7 9 3 . 3 8 2 . 2 0 6 . 8 0 2 . 3 0 6 . 8 7 5 . 4 5 5 . 5 0 5 . 4 3
29 3 . 3 5 . 0 0 2 . 3 6 5 . 8 3 7 . 0 7 4 . 3 5 6 . 1 3 6 . 0 6 5 . 1 3
30 2 . 0 7 . 0 0 1 . 5 8 5 . 4 0 6 . 9 4 6 . 3 1 6 . 9 6 6 . 5 4 5 . 3 0
31 2 . 9 8 . 0 0 4 . 5 4 . 0 0 4 . 1 5 . 0 0 5 . 2 8 6 . 4 5 . 0 0
MONTHLY AVERAGE TEMPERATURE I n  d e g F
5 5 . 8 5 9 . 4 6 1 . 4 6 6 . 4 7 4 . 9 8 1 . 4 8 0 . 1 8 0 . 2 7 7 . 6
MONTHLY PAN EVAPORATION, i n (mm)
5 9 . 2 7 3 . 9 1 0 4 . 1 1 5 2 . 4 1 9 4 . 1 1 9 0 . 8 1 6 0 . 5 1 8 5 . 7 1 3 7 . 9
MONTHLY POTENTIAL ET BY MODIFIED PENMAN, i n  (mm)
6 8 . 4 8 0 . 5 1 0 9 . 1 1 5 1 . 4 1 7 9 . 4 1 8 3 . 9 1 7 0 . 1 1 8 7 . 7 14 9 . 3
MONTHLY E T p e n / P a n  e v a p o r a t i o n  RATIO
1.156 1.089 1.047 .993 .925 .964 1.059 1.011 1.082
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T a b l e  33  -  D a i l y  P o t e n t i a l  ET  f o r  H a r g r e a v e s  M o d e l .  M o n t h l y  P o t e n t i a l  ET f o r
H a r g r e a v e s ,  a n d  T h o r n t h w a i t e  M o d e l s ,  a n d  M o n t h l y  P o t e n t i a l  ET t o  P a n  
E v a p o r a t i o n  R a t i o s .
DAILY POTENTIAL ET i n  (mm) BY HARGREAVES f o r  1 9 8 1 .
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 . 0 0 . 6 1 1 . 1 2 2 . 1 7 3 . 8 9 2 . 1 0 3 . 4 7 5 . 3 7 2 . 9 4 2 . 4 1 1 . 4 8 1 . 5 6
2 . 0 0 1 . 6 1 2 . 7 5 2 . 1 8 4 . 8 4 6 . 0 5 1 . 3 4 3 . 1 2 4 . 1 2 3 . 6 6 1 . 4 0 1 . 5 2
3 . 0 0 1 . 8 2 1 . 6 0 4 . 1 5 4 . 3 4 3 . 8 9 4 . 7 4 3 . 6 2 3 . 0 9 3 . 7 3 1 . 5 1 1 . 8 5
4 . 0 0 1 . 0 9 1 . 2 3 2 . 9 6 2 . 4 6 2 . 7 3 4 . 4 1 3 . 8 2 3 . 4 3 3 . 2 7 2 . 2 6 1 . 8 1
5 . 0 0 . 5 5 3 . 4 2 4 . 5 5 3 . 5 2 1 . 7 4 2 . 1 5 3 . 0 0 4 . 7 9 3 . 3 3 2 . 4 4 1 . 7 1
6 . 0 0 1 . 0 8 2 . 2 7 3 . 8 0 2 . 0 9 4 . 5 2 5 . 0 9 4 . 8 5 4 . 9 2 3 . 1 5 2 . 5 5 . 7 2
7 . 0 0 . 8 6 1 . 6 3 4 . 0 9 2 . 6 5 2 . 9 0 4 . 6 6 3 . 7 3 4 . 5 5 2 . 2 8 2 . 4 6 1 . 2 1
8 . 0 0 2 . 0 5 2 . 0 8 3 . 1 3 4 . 4 8 5 . 9 8 5 . 4 2 5 . 8 0 3 . 9 4 1 . 3 0 2 . 2 5 1 . 8 4
9 1 . 7 3 2 . 1 0 3 . 2 4 3 . 4 7 2 . 9 7 5 . 3 3 4 . 1 1 5 . 4 3 4 . 7 6 1 . 7 4 1 . 1 6 1 . 6 1
10 1 . 8 8 . 5 5 2 . 3 7 4 . 4 3 4 . 8 0 3 . 1 7 3 . 1 5 2 . 4 6 4 . 8 3 3 . 1 2 2 . 3 1 1 . 5 2
11 1 . 4 8 1 . 6 4 2 . 7 5 4 . 6 3 5 . 5 3 3 . 6 7 4 . 8 5 5 . 7 1 4 . 0 8 3 . 1 3 2 . 3 2 . 9 2
12 1 . 2 5 1 . 5 5 1 . 4 7 4 . 1 1 5 . 2 7 5 . 1 4 3 . 9 2 5 . 3 0 3 . 4 5 1 . 7 2 1 . 9 8 . 3 8
13 1 . 4 3 1 . 2 5 2 . 5 4 5 . 5 7 5 . 5 0 5 . 3 2 6 . 2 9 3 . 4 2 1 . 8 9 1 . 8 7 2 . 2 9 . 5 5
14 . 8 3 . 8 2 2 . 8 4 3 . 1 9 5 . 0 2 5 . 9 2 6 . 5 2 5 . 2 0 2 . 9 9 2 . 7 9 2 . 2 2 . 3 6
15 1 . 7 4 . 9 2 2 . 5 2 4 . 8 5 5 . 5 8 6 . 0 6 6 . 0 1 5 . 2 3 2 . 0 1 2 . 3 3 1 . 9 3 1 . 5 0
16 1 . 5 7 1 . 2 7 3 . 3 5 3 . 6 7 2 . 5 9 6 . 0 0 6 . 2 8 5 . 1 0 3 . 9 8 2 . 3 2 2 . 2 0 1 . 4 3
17 1 . 4 0 1 . 7 5 3 . 5 6 3 . 9 7 6 . 2 9 5 . 5 7 6 . 1 4 5 . 1 8 4 . 1 4 2 . 9 8 2 . 1 6 . 6 9
18 1 . 4 9 1 . 8 7 2 . 9 6 3 . 7 9 4 . 3 5 5 . 0 3 6 . 2 6 5 . 3 2 3 . 8 1 1 . 3 7 2 . 0 5 1 . 2 3
19 . 9 8 2 . 7 8 3 . 9 9 3 . 8 5 4 . 8 6 6 . 0 9 6 . 0 8 4 . 1 2 3 . 8 3 3 . 2 2 2 . 0 2 . 9 8
20 . 5 8 3 . 0 2 3 . 4 5 4 . 6 8 2 . 4 6 6 . 9 9 6 . 0 0 3 . 8 0 3 . 3 7 2 . 8 3 1 . 8 0 . 5 8
21 . 5 2 2 . 1 9 . 9 7 3 . 5 4 5 . 4 5 5 . 9 6 5 . 8 6 4 . 9 1 3 . 8 4 2 . 9 5 1 . 6 2 . 5 4
22 1 . 0 0 2 . 9 2 3 . 2 1 2 . 8 7 4 . 7 2 4 . 8 9 5 . 7 3 4 . 2 6 3 . 9 3 2 . 2 3 1 . 6 9 . 8 2
23 1 . 9 1 3 . 1 6 4 . 2 9 2 . 1 5 5 . 3 1 3 . 0 8 5 . 9 9 4 . 3 3 3 . 6 9 1 . 1 7 1 . 9 3 1 . 5 0
24 2 . 1 1 3 . 0 9 3 . 7 2 3 . 8 4 4 . 7 3 2 . 8 6 5 . 7 9 3 . 6 9 3 . 9 9 1 . 7 9 1 . 8 5 . 2 6
25 2 . 1 6 1 . 9 5 3 . 6 6 2 . 2 6 2 . 4 2 3 . 8 7 4 . 3 0 5 . 1 0 3 . 7 5 . 6 1 1 . 9 1 1 . 4 9
26 1 . 8 3 3 . 1 2 4 . 0 3 5 . 2 8 4 . 6 4 5 . 0 8 5 . 5 7 4 . 1 5 3 . 6 4 1 . 9 2 2 . 1 0 1 . 2 4
27 1 . 3 0 3 . 1 4 3 . 3 1 5 . 3 1 5 . 0 0 5 . 9 7 4 . 6 5 3 . 8 9 3 . 6 9 1 . 7 5 1 . 8 9 1 . 6 8
28 2 . 2 2 2 . 9 9 3 . 2 5 3 . 7 9 5 . 5 9 6 . 0 2 4 . 1 4 2 . 5 8 3 . 4 4 2 . 5 5 1 . 8 8 . 7 9
29 2 . 2 3 . 0 0 1 . 0 0 3 . 6 3 5 . 9 6 4 . 7 4 5 . 5 2 2 . 0 8 4 . 0 5 2 . 6 7 . 9 9 . 5 5
30 1 . 2 8 . 0 0 4 . 7 3 4 . 3 8 6 . 0 0 5 . 8 3 3 . 6 9 2 . 7 6 3 . 8 3 2 . 5 9 1 . 7 3 . 7 2
31 1 . 1 5 . 0 0 2 . 4 8 . 0 0 3 . 0 2 . 0 0 5 . 3 3 4 . 5 7 . 0 0 1 . 3 4 . 0 0 1 . 9 1
MONTHLY POTENTIAL ET BY HARGREAVES i n (mm)
3 4 . 1 5 1 . 7 8 5 . 8 1 1 4 . 3 1 3 6 . 4 1 4 2 . 5 1 5 3 . 5 1 3 1 . 9 1 1 2 . 0 7 4 . 1 5 8 . 4 3 5 . 5
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
. 4 6 2 . 8 8 7 . 6 5 2 . 8 1 1 . 7 9 3 . 8 9 1 . 8 4 6 . 7 6 8 . 6 7 1 . 5 9 6 . 5 6 9 . 4 5 1
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n  (mm)
1 3 . 1 2 3 . 7 4 2 . 1 9 8 . 9 9 8 . 8 1 5 5 . 4 1 6 9 . 5 1 6 3 . 8 1 2 8 . 4 8 8 . 1 5 7 . 8 2 3 . 6
MONTHLY E T ( T h o r n t h ) / P a n  e v a p o r a t i o n  RATIO
. 1 7 8 . 4 0 7 . 3 2 0 . 7 0 2 . 5 7 5 . 9 7 2 . 9 3 4 . 9 5 3 . 7 6 3 . 7 0 8 . 5 6 3 . 3 0 0
Table 33 - (continued)
DAILY POTENTIAL ET in (nun) BY HARGREAVES for 1982.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 . 6 6 1 . 3 3 2 . 4 1 3 . 2 6 2 . 0 1 4 . 9 2 5 . 4 2 4 . 2 5 4 . 9 8 2 . 9 7 2 . 1 0 1 . 6 0
2 1 . 0 4 . 2 5 2 . 6 0 3 . 0 4 3 . 4 6 4 . 4 4 5 . 6 5 4 . 0 0 5 . 3 7 . 9 0 1 . 6 0 1 . 5 7
3 . 9 4 1 . 6 3 2 . 7 6 4 . 1 0 3 . 5 8 4 . 2 6 5 . 7 6 5 . 7 9 3 . 0 1 3 . 3 0 . 4 7 . 6 5
4 1 . 6 3 1 . 8 1 2 . 3 5 1 . 4 1 3 . 1 5 4 . 9 5 5 . 5 3 4 . 5 9 4 . 7 4 2 . 7 7 2 . 0 9 . 3 6
5 1 . 4 8 . 8 9 1 . 0 0 3 . 5 9 4 . 1 9 5 . 6 2 6 . 0 7 4 . 8 9 4 . 9 1 2 . 2 2 2 . 0 6 1 . 7 7
6 1 . 3 7 1 . 0 6 . 4 1 4 . 1 4 2 . 5 4 5 . 4 4 5 . 6 0 3 . 0 4 3 . 6 7 1 . 9 3 2 . 0 8 1 . 3 5
7 1 . 0 7 . 7 6 2 . 5 9 3 . 1 7 2 . 4 7 5 . 3 5 4 . 2 5 4 . 5 4 4 . 4 8 1 . 2 4 2 . 1 7 1 . 5 2
8 1 . 4 3 1 . 5 7 2 . 5 7 2 . 6 9 4 . 9 4 4 . 7 4 5 . 6 7 3 . 1 8 3 . 0 5 3 . 5 1 2 . 1 4 1 . 3 7
9 1 . 4 5 . 5 7 2 . 8 0 2 . 6 2 5 . 1 2 5 . 1 1 5 . 9 4 4 . 2 2 2 . 2 9 3 . 8 2 1 . 7 9 1 . 3 2
10 1 . 1 0 1 . 5 3 3 . 2 2 1 . 3 3 4 . 8 6 6 . 4 9 4 . 7 9 4 . 4 8 3 . 0 0 3 . 2 0 2 . 0 4 . 4 4
11 . 7 5 2 . 0 4 2 . 0 4 4 . 1 0 4 . 0 6 6 . 6 6 6 . 8 3 4 . 6 4 . 3 2 2 . 2 0 1 . 9 6 . 2 6
12 . 2 5 1 . 2 0 3 . 7 1 4 . 2 4 3 . 6 4 5 . 9 8 5 . 4 4 3 . 9 7 3 . 9 7 . 6 2 . 9 4 1 . 1 0
13 . 2 7 1 . 9 2 3 . 0 7 2 . 2 5 3 . 5 7 3 . 4 2 5 . 4 2 5 . 2 0 2 . 7 7 1 . 0 7 1 . 0 8 . 9 3
14 . 7 6 1 . 5 3 3 . 6 8 2 . 3 7 3 . 1 5 6 . 2 0 5 . 2 6 4 . 9 7 3 . 5 6 3 . 0 0 1 . 1 9 . 4 2
15 1 . 3 9 . 5 7 3 . 8 9 3 . 5 0 3 . 8 7 6 . 0 3 3 . 9 9 5 . 3 2 4 . 4 2 2 . 8 0 1 . 8 0 . 7 9
16 1 . 5 3 2 . 5 3 2 . 4 1 2 . 3 8 4 . 1 0 3 . 4 8 5 . 3 5 2 . 9 5 3 . 0 5 2 . 9 8 1 . 7 6 1 . 3 6
17 . 9 3 2 . 8 2 3 . 9 0 1 . 8 3 3 . 2 6 6 . 5 7 3 . 8 1 4 . 8 6 2 . 7 9 2 . 5 5 . 6 3 1 . 4 7
18 1 . 3 6 2 . 2 0 4 . 2 3 3 . 5 4 2 . 0 7 6 . 7 0 5 . 5 7 4 . 3 0 3 . 5 6 2 . 4 8 1 . 1 8 1 . 0 4
19 1 . 6 9 2 . 2 9 4 . 3 7 3 . 3 6 4 . 2 9 5 . 0 2 4 . 5 2 4 . 6 1 3 . 9 3 2 . 7 9 1 . 5 9 1 . 3 9
20 2 . 0 2 1 . 3 8 4 . 3 0 3 . 0 3 4 . 5 1 5 . 5 5 4 . 0 5 5 . 2 2 2 . 9 4 2 . 4 5 2 . 3 5 1 . 3 1
21 1 . 9 3 3 . 0 3 3 . 7 9 . 7 7 4 . 4 0 2 . 9 9 5 . 8 5 3 . 6 2 3 . 9 0 2 . 5 2 1 . 9 4 1 . 2 0
22 1 . 6 3 2 . 8 2 1 . 9 9 1 . 1 4 4 . 5 4 4 . 4 5 6 . 0 2 5 . 9 5 3 . 6 3 2 . 5 8 1 . 6 8 1 . 1 5
23 1 . 3 7 2 . 7 3 1 . 9 8 3 . 7 5 4 . 2 6 5 . 5 0 4 . 5 3 5 . 1 9 3 . 7 4 2 . 5 1 1 . 0 6 1 . 4 1
24 1 . 5 4 2 . 6 3 2 . 0 8 2 . 3 2 3 . 3 2 3 . 5 6 4 . 7 1 5 . 3 2 3 . 5 6 2 . 3 2 1 . 2 6 1 . 0 5
25 1 . 7 7 1 . 2 5 3 . 8 9 2 . 7 0 4 . 8 3 3 . 0 1 3 . 6 0 5 . 8 6 3 . 0 1 2 . 3 6 3 . 0 6 . 4 6
26 1 . 8 6 . 5 9 3 . 5 7 4 . 3 8 5 . 0 7 1 . 8 6 3 . 8 1 5 . 3 7 3 . 5 0 2 . 3 6 1 . 2 5 . 2 1
27 1 . 6 3 . 8 7 . 8 0 4 . 5 2 3 . 9 3 2 . 0 9 5 . 8 6 5 . 8 0 3 . 2 4 2 . 3 5 . 5 0 . 2 7
28 1 . 9 1 . 8 8 . 9 3 4 . 0 2 5 . 0 1 2 . 9 6 6 . 2 4 4 . 8 0 3 . 1 3 2 . 0 3 1 . 4 6 . 7 5
29 1 . 6 5 . 0 0 3 . 0 9 3 . 7 2 5 . 3 6 3 . 0 9 4 . 7 0 4 . 6 7 3 . 4 9 2 . 1 2 1 . 8 4 1 . 1 4
30 1 . 6 2 . 0 0 1 . 6 8 2 . 3 9 4 . 2 2 3 . 3 1 4 . 7 7 4 . 3 1 3 . 3 8 1 . 6 9 . 4 3 1 . 2 5
31 1 . 0 5 . 0 0 1 . 6 7 . 0 0 5 . 9 0 . 0 0 2 . 7 1 4 . 5 9 . 0 0 2 . 3 4 . 0 0 . 3 2
MONTHLY POTENTIAL ET BY HARGREAVES , i n (mm)
4 1 . 1 4 4 . 7 8 3 . 8 8 9 . 7 1 2 4 . 5 1 3 9 . 7 1 5 7 . 7 1 4 4 . 5 1 0 6 . 3 74 . 0 4 9 . 1 3 1 . 2
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
. 4 7 0 . 6 1 8 . 7 7 6 . 6 7 3 . 6 4 0 . 7 0 5 . 8 7 4 . 9 7 7 . 6 8 7 . 5 8 2 . 6 4 9 . 5 3 9
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n  (mm)
2 3 . 3  2 2 . 0  5 5 . 2  7 0 . 4  1 0 9 . 9  1 4 6 . 2  1 5 3 . 3  1 4 8 . 9  1 1 1 . 6  6 9 . 9  4 1 . 3  2 6 . 7
MONTHLY ET(Thornth)/Pan evaporation RATIO
Table 33 - (continued)
DAILY POTENTIAL ET in (mm) BY HARGREAVES for 1983.
DAY JAN PEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 . 2 4 . 4 1 2 . 5 8 2 . 3 6 3 . 9 3 5 . 0 2 5 . 2 9 . 4 9 3 . 7 8 3 . 8 8 2 . 1 2 . 7 7
2 . 3 7 1 . 5 3 3 . 0 2 3 . 3 1 3 . 5 7 5 . 2 1 4 . 2 5 1 . 5 1 3 . 1 0 3 . 6 3 2 . 0 6 . 9 3
3 . 6 2 1 . 7 7 2 . 5 6 3 . 4 7 2 . 4 8 5 . 0 7 5 . 1 9 1 . 7 3 3 . 8 3 3 . 6 1 2 . 2 2 . 6 1
4 1 . 2 7 . 8 9 . 4 2 1 . 7 3 4 . 5 4 4 . 4 0 5 . 1 3 3 . 9 9 2 . 8 9 2 . 7 1 1 . 9 7 2 . 0 0
5 1 . 1 7 . 4 0 3 . 0 5 . 3 4 4 . 6 2 3 . 2 8 3 . 3 5 3 . 5 3 2 . 9 7 2 . 6 2 1 . 1 9 . 7 8
6 1 . 4 9 . 4 9 3 . 0 5 . 3 0 4 . 9 7 2 . 5 9 3 . 4 5 4 . 4 6 1 . 1 6 3 . 4 1 . 3 0 1 . 6 6
7 1 . 5 6 1 . 5 9 3 . 0 9 . 7 0 1 . 8 2 3 . 4 2 4 . 6 6 5 . 2 0 1 . 9 9 3 . 3 7 . 9 4 1 . 4 3
8 1 . 1 1 1 . 2 7 2 . 8 0 . 9 4 4 . 8 7 4 . 8 7 5 . 1 3 4 . 0 6 3 . 8 9 3 . 3 4 1 . 9 9 1 . 4 0
9 1 . 2 6 1 . 0 1 2 . 8 7 3 . 7 3 4 . 3 5 5 . 5 0 4 . 6 0 3 . 9 4 3 . 8 1 3 . 1 7 2 . 0 6 1 . 4 0
10 1 . 3 1 . 8 8 2 . 4 4 3 . 9 0 . 9 7 5 . 8 5 4 . 7 4 3 . 8 8 2 . 6 6 2 . 6 8 1 . 9 9 1 . 7 6
11 1 . 4 0 1 . 1 6 2 . 2 7 4 . 2 8 2 . 6 3 5 . 4 2 4 . 2 0 2 . 4 6 1 . 8 2 3 . 0 5 . 5 0 2 . 1 6
12 1 . 1 9 . 9 1 2 . 2 9 3 . 1 7 4 . 6 5 4 . 5 2 4 . 3 8 1 . 3 1 2 . 5 4 . 6 5 1 . 0 4 1 . 7 7
13 1 . 4 7 1 . 8 9 2 . 2 6 1 . 8 3 4 . 4 8 3 . 7 4 4 . 6 1 3 . 2 5 4 . 2 5 2 . 8 2 1 . 6 6 . 7 0
14 1 . 8 3 2 . 0 0 2 . 8 9 1 . 3 8 4 . 3 7 4 . 5 3 4 . 8 6 3 . 9 9 4 . 4 8 2 . 9 9 2 . 2 0 1 . 0 5
15 1 . 3 5 1 . 8 4 2 . 0 6 3 . 7 9 1 . 5 3 2 . 9 6 5 . 7 2 4 . 3 8 3 . 8 9 2 . 2 8 2 . 0 3 1 . 5 8
16 1 . 2 6 . 5 6 . 7 5 3 . 6 3 5 . 3 9 3 . 7 2 4 . 4 8 4 . 4 6 3 . 6 0 2 . 8 5 1 . 7 7 . 9 2
17 1 . 2 8 2 . 4 2 1 . 2 7 3 . 6 7 3 . 8 9 1 . 7 4 3 . 5 1 3 . 2 6 3 . 9 7 2 . 0 5 1 . 7 9 1 . 1 0
18 . 9 0 2 . 0 4 3 . 4 6 2 . 8 7 2 . 5 8 2 . 2 4 3 . 9 6 4 . 1 4 2 . 4 4 2 . 7 3 1 . 9 2 1 . 1 9
19 . 2 7 2 . 3 0 3 . 3 2 3 . 0 8 2 . 4 5 4 . 1 3 3 . 9 6 3 . 7 4 1 . 6 6 2 . 6 8 . 8 8 . 4 1
20 . 3 1 1 . 6 0 1 . 1 6 1 . 7 8 . 5 5 2 . 7 2 4 . 2 7 4 . 3 3 3 . 6 2 2 . 4 6 2 . 0 8 . 5 0
21 . 4 4 1 . 0 2 2 . 2 9 3 . 5 3 2 . 4 0 2 . 3 6 4 . 7 6 3 . 4 4 2 . 4 5 2 . 8 3 1 . 9 0 . 4 8
22 . 7 1 . 9 6 2 . 2 1 . 7 9 5 . 3 0 2 . 5 5 5 . 6 0 4 . 7 4 3 . 3 9 2 . 4 1 . 9 2 . 3 2
23 1 . 5 2 2 . 3 3 . 6 0 3 . 3 9 5 . 1 0 2 . 8 8 5 . 3 5 4 . 7 4 3 . 6 3 . 7 3 . 7 1 . 4 0
24 1 . 2 5 2 . 4 3 2 . 1 6 4 . 0 9 5 . 2 1 2 . 5 2 5 . 4 5 5 . 1 8 3 . 8 8 2 . 3 3 1 . 3 4 . 8 1
25 1 . 2 3 2 . 5 3 3 . 1 7 4 . 0 2 5 . 0 7 2 . 4 4 5 . 6 3 4 . 7 4 3 . 7 2 2 . 2 1 1 . 7 2 . 6 2
26 . 7 4 1 . 4 6 1 . 0 6 4 . 4 5 5 . 0 1 . 6 6 5 . 3 8 3 . 9 0 3 . 8 7 2 . 4 7 . 7 0 . 3 9
27 . 4 6 . 2 6 3 . 7 3 3 . 6 7 4 . 8 8 2 . 8 3 4 . 6 7 4 . 6 0 3 . 6 6 2 . 5 0 . 3 8 . 1 3
28 1 . 4 9 . 7 8 3 . 0 3 3 . 9 8 4 . 6 5 3 . 0 5 2 . 9 5 4 . 6 6 3 . 2 7 2 . 4 2 1 . 8 0 . 6 2
29 1 . 0 8 . 0 0 3 . 1 5 3 . 9 6 4 . 8 3 3 . 5 5 5 . 4 5 4 . 7 6 3 . 3 5 2 . 2 9 1 . 6 4 . 9 1
30 1 . 7 0 . 0 0 . 8 3 4 . 0 4 4 . 8 4 3 . 3 9 3 . 6 7 4 . 6 7 3 . 5 6 2 . 6 0 1 . 6 4 . 9 6
31 1 . 1 2 . 0 0 3 . 1 0 . 0 0 3 . 8 8 . 0 0 2 . 6 8 3 . 8 0 . 0 0 1 . 2 5 . 0 0 . 9 5
MONTHLY POTENTIAL ET BY HARGREAVES i n  (mm)
3 3 . 4 3 8 . 7 7 3 . 0 8 6 . 2 1 1 9 . 8 1 0 7 . 2 1 4 1 . 3 1 1 7 . 4 9 7 . 1 8 1 . 0 4 5 . 5 3 0 . 7
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
. 4 6 8 . 6 3 6 . 5 7 7 . 9 1 8 . 7 0 3 . 7 2 5 . 6 7 0 . 8 7 9 . 7 1 4 . 7 3 4 . 6 7 0 . 7 2 4
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n (mm)
9 . 2 1 3 . 5 2 4 . 6 4 0 . 8 9 4 . 1 1 3 1 . 6 1 6 6 . 3 164  . 3 1 2 2 . 1 7 8 . 7 3 7 . 6 9 . 7
MONTHLY E T (T h o r n t h ) / P a n  e v a p o r a t i o n  RATIO
. 1 2 9 . 2 2 3 . 1 9 5 . 4 3 4 . 5 5 3 . 8 9 0 . 7 8 9 1 . 2 3 0 . 8 9 8 . 7 1 3 . 5 5 5 . 2 2 8
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Table 33 - (continued)
DAILY POTENTIAL ET in (mm) BY HARGREAVES for 1984.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 1 . 1 6 1 . 1 4 2 . 6 7 3 . 8 9 2 . 7 0 6 . 1 2 4 . 1 2 5 . 8 0 5 . 1 3 3 . 9 4 2 . 8 7 1 . 7 8
2 1 . 1 0 2 . 1 0 1 . 7 8 . 5 6 2 . 6 6 6 . 2 8 6 . 3 7 1 . 8 6 4 . 9 5 4 . 0 0 1 . 2 3 . 4 0
3 1 . 4 3 1 . 3 2 3 . 1 4 3 . 4 8 4 . 0 9 6 . 3 6 6 . 5 4 3 . 4 4 5 . 2 4 4 . 0 5 1 . 2 2 2 . 2 8
4 1 . 4 0 2 . 3 3 2 . 3 4 4 . 4 0 6 . 2 8 5 . 1 9 6 . 9 3 2 . 0 6 2 . 0 7 3 . 8 2 2 . 1 3 . 0 1
5 1 . 7 1 2 . 4 7 . 6 8 4 . 2 6 4 . 9 5 5 . 6 7 6 . 5 4 3 . 6 8 5 . 7 2 3 . 1 8 3 . 0 2 . 0 3
6 1 . 7 8 1 . 9 8 1 . 3 0 4 . 5 3 5 . 4 9 2 . 9 3 5 . 8 5 2 . 9 0 5 . 7 2 3 . 6 8 2 . 9 5 . 7 9
7 1 . 1 1 2 . 2 8 3 . 1 2 2 . 6 8 5 . 9 4 7 . 0 7 6 . 7 7 4 . 2 1 5 . 4 4 2 . 1 1 2 . 8 6 1 . 7 5
8 1 . 6 0 2 . 0 0 3 . 4 1 2 . 4 9 3 . 5 9 6 . 4 6 2 . 4 8 4 . 3 5 5 . 6 6 2 . 7 9 2 . 3 2 1 . 9 7
9 . 4 5 1 . 5 3 3 . 5 0 3 . 3 0 5 . 6 3 3 . 4 8 5 . 8 6 5 . 4 0 4 . 0 2 3 . 0 8 3 . 0 5 1 . 8 2
10 . 4 1 2 . 6 7 2 . 9 4 3 . 4 8 6 . 0 6 6 . 0 3 5 . 7 6 6 . 0 3 5 . 5 8 2 . 7 9 2 . 0 4 2 . 4 4
11 1 . 2 9 2 . 1 3 3 . 4 7 2 . 8 7 6 . 2 0 4 . 9 6 6 . 8 9 3 . 3 4 5 . 9 5 4 . 4 6 1 . 9 1 1 . 1 6
12 1 . 2 3 . 6 4 . 5 8 2 . 8 5 6 . 4 3 6 . 4 2 5 . 2 6 4 . 7 4 4 . 6 4 3 . 5 9 2 . 4 5 2 . 1 1
13 . 3 0 2 . 7 3 4 . 1 6 3 . 1 5 6 . 6 6 6 . 2 1 2 . 5 3 2 . 8 1 4 . 6 0 3 . 5 5 2 . 4 7 1 . 3 6
14 . 6 5 2 . 8 9 3 . 8 7 3 . 1 9 6 . 6 5 6 . 6 3 4 . 5 3 4 . 5 7 4 . 6 5 . 4 7 2 . 5 1 2 . 2 6
15 . 2 3 2 . 4 2 3 . 5 7 2 . 4 7 4 . 5 7 5 . 9 2 4 . 3 9 6 . 0 6 3 . 9 2 3 . 8 4 2 . 7 0 2 . 0 8
16 . 6 2 3 . 5 4 4 . 8 7 2 . 7 8 5 . 6 1 4 . 4 6 4 . 4 6 6 . 3 2 5 . 1 1 3 . 3 0 . 5 1 2 . 1 6
17 . 1 9 3 . 3 9 3 . 7 3 3 . 6 7 5 . 6 7 4 . 1 5 3 . 8 2 5 . 0 6 4 . 8 3 . 9 0 1 . 7 6 1 . 2 9
18 . 1 7 2 . 8 2 4 . 5 9 4 . 3 9 5 . 8 9 5 . 0 6 4 . 3 5 6 . 5 8 4 . 2 6 2 . 7 3 1 . 6 1 . 8 8
19 1 . 1 5 . 0 5 1 . 3 4 5 . 1 9 3 . 9 6 6 . 7 1 5 . 2 0 5 . 8 0 3 . 3 6 1 . 7 1 . 9 6 1 . 6 0
20 . 9 0 . 3 3 2 . 9 5 5 . 9 6 . 8 0 6 . 9 7 5 . 6 2 3 . 3 0 4 . 2 6 3 . 6 4 1 . 0 2 1 . 9 3
21 1 . 3 2 2 . 2 9 4 . 3 1 5 . 7 0 6 . 1 6 6 . 8 3 6 . 7 7 6 . 2 5 1 . 3 2 2 . 7 6 2 . 0 7 1 . 8 2
22 1 . 3 0 3 . 0 5 4 . 1 1 2 . 8 7 1 . 3 4 7 . 2 2 6 . 2 5 4 . 6 5 . 8 5 1 . 4 0 2 . 1 9 1 . 8 2
23 . 3 1 3 . 3 4 3 . 6 8 4 . 6 8 5 . 7 0 6 . 4 3 3 . 9 8 3 . 8 6 1 . 4 3 1 . 7 1 1 . 9 0 . 6 0
24 . 2 7 3 . 4 2 3 . 4 7 5 . 0 6 6 . 3 1 6 . 0 6 5 . 4 7 6 . 1 4 4 . 5 9 2 . 9 1 1 . 8 4 2 . 0 0
25 . 7 9 3 . 2 4 4 . 2 2 5 . 1 2 6 . 2 2 6 . 7 4 4 . 9 6 5 . 7 4 4 . 4 8 3 . 4 7 1 . 5 9 1 . 0 3
26 . 7 6 1 . 0 2 1 . 7 5 2 . 5 5 4 . 8 0 6 . 6 0 6 . 2 4 4 . 2 7 4 . 2 9 3 . 0 4 1 . 2 2 1 . 3 0
27 1 . 8 8 . 4 0 1 . 5 3 3 . 3 2 6 . 9 3 2 . 1 4 7 . 2 6 3 . 6 7 4 . 9 2 3 . 7 7 . 5 3 2 . 1 4
28 1 . 6 7 1 . 5 9 1 . 9 5 3 . 5 4 6 . 3 6 2 . 2 6 4 . 2 4 5 . 2 0 4 . 7 0 3 . 9 7 2 . 1 3 2 . 4 2
29 1 . 8 4 2 . 5 6 3 . 8 1 3 . 4 7 5 . 9 8 3 . 1 0 3 . 6 6 3 . 0 0 3 . 9 6 3 . 4 4 2 . 0 9 1 . 8 8
30 1 . 6 0 . 0 0 3 . 0 6 1 . 8 2 4 . 9 8 2 . 7 6 5 . 4 2 5 . 1 3 3 . 9 1 2 . 8 9 2 . 3 1 2 . 5 2
31 1 . 5 1 . 0 0 3 . 8 4 . 0 0 5 . 8 9 . 0 0 5 . 6 3 6 . 1 1 . 0 0 3 . 7 8 . 0 0 1 . 3 4
MONTHLY POTENTIAL ET BY HARGREAVES, i n  (mm)
3 2 . 1  6 2 . 5  9 3 . 0  1 0 7 . 7  1 6 0 . 5  1 6 3 . 2  1 6 4 . 2  1 4 2 . 3  1 2 9 . 6  9 4 . 8  5 9 . 5  4 9 . 0
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
. 8 0 3  . 8 1 9  . 8 9 8  . 7 1 8  . 9 5 3  1 . 0 6 4  1 . 1 3 2  1 . 2 0 5  . 9 2 6  1 . 2 1 2  . 9 5 9  . 7 0 1
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n  (mm)
7 . 8  2 1 . 4  3 9 . 8  6 9 . 3  9 8 . 5  1 2 8 . 1  1 4 2 . 1  1 3 9 . 0  1 1 5 . 4  1 0 0 . 5  3 4 . 1  4 7 . 6
MONTHLY E T ( T h o r n t h ) / P a n  e v a p o r a t i o n  RATIO
. 1 9 6  . 2 8 1  . 3 8 2  . 4 6 1  . 5 8 5  . 8 3 5  . 9 8 0  1 . 1 8 3  . 8 2 4  1 . 2 8 5  . 5 5 0  . 6 8 1
Table 33 - (continued)
DAILY POTENTIAL ET in (mm) BY HARGREAVES for 1985.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 1 . 3 0 . 0 5 2 . 2 8 4 . 1 8 5 . 0 3 6 . 9 4 6 . 8 2 6 . 1 9 5 . 9 1 . 8 2 3 . 0 3 1 . 4 8
2 . 3 2 . 0 5 3 . 2 0 4 . 1 2 4 . 0 6 7 . 3 8 4 . 3 4 4 . 9 7 . 9 7 3 . 4 7 . 2 8 1 . 8 2
3 . 0 1 . 1 3 3 . 3 5 4 . 6 5 2 . 1 3 7 . 0 9 3 . 8 2 5 . 2 3 2 . 7 1 4 . 0 8 1 . 5 4 1 . 7 4
4 1 . 1 3 . 8 4 2 . 2 5 4 . 8 8 5 . 3 5 7 . 3 1 3 . 4 9 5 . 1 7 4 . 1 6 3 . 8 8 2 . 1 7 1 . 8 0
5 1 . 7 1 . 4 1 1 . 9 1 2 . 2 8 3 . 0 1 6 . 9 2 1 . 0 3 4 . 7 3 2 . 8 7 3 . 7 9 2 . 7 1 1 . 3 9
6 1 . 4 9 1 . 8 9 3 . 8 3 4 . 7 6 5 . 8 2 7 . 2 1 4 . 9 5 5 . 4 3 3 . 1 2 3 . 8 3 2 . 5 4 2 . 0 9
7 2 . 1 0 1 . 3 4 3 . 8 7 4 . 9 1 5 . 3 0 6 . 7 1 3 . 7 8 1 . 7 4 2 . 6 6 3 . 7 8 2 . 3 3 1 . 9 0
8 2 . 0 9 2 . 4 8 3 . 7 8 4 . 2 5 2 . 8 0 6 . 3 4 5 . 0 8 5 . 8 3 3 . 3 3 4 . 0 7 2 . 6 7 1 . 8 1
9 2 . 0 1 2 . 4 8 3 . 9 4 4 . 2 6 5 . 9 9 5 . 0 5 5 . 3 2 5 . 6 0 4 . 3 2 3 . 1 4 1 . 8 9 1 . 4 1
10 1 . 9 1 1 . 5 1 4 . 2 4 4 . 2 3 6 . 2 3 3 . 9 9 6 . 2 6 5 . 9 9 4 . 1 2 3 . 7 5 2 . 6 4 1 . 3 0
11 1 . 3 7 1 . 4 0 3 . 7 8 3 . 3 9 6 . 2 0 4 . 9 8 2 . 5 4 4 . 0 3 5 . 1 6 3 . 5 2 1 . 2 6 1 . 2 6
12 . 8 0 2 . 4 5 2 . 8 4 1 . 6 5 6 . 0 3 6 . 1 3 5 . 6 0 5 . 3 3 4 . 8 2 2 . 7 5 1 . 8 5 . 0 7
13 . 3 7 2 . 5 9 4 . 6 5 3 . 9 3 2 . 5 2 6 . 8 0 6 . 4 2 4 . 8 3 5 . 0 1 2 . 6 8 2 . 4 3 . 1 8
14 1 . 0 1 1 . 2 5 2 . 1 8 3 . 1 0 4 . 7 5 6 . 4 5 3 . 8 4 1 . 7 5 2 . 0 0 2 . 8 8 1 . 5 3 1 . 4 3
15 1 . 9 3 2 . 1 1 2 . 8 9 4 . 0 3 5 . 1 3 5 . 3 8 4 . 3 9 . 7 4 4 . 7 1 1 . 9 1 2 . 2 7 1 . 3 8
16 . 4 5 2 . 6 4 1 . 2 2 4 . 4 9 6 . 3 3 7 . 0 2 2 . 5 3 4 . 5 7 3 . 7 0 2 . 0 9 1 . 2 6 1 . 5 9
17 1 . 0 3 2 . 3 4 3 . 8 5 5 . 6 1 6 . 0 1 5 . 3 3 4 . 1 2 5 . 0 9 4 . 5 8 3 . 3 2 2 . 2 0 1 . 3 1
18 2 . 0 8 2 . 3 9 3 . 8 4 4 . 8 7 4 . 5 9 2 . 9 3 4 . 3 6 5 . 4 7 4 . 4 5 2 . 8 8 2 . 6 4 . 4 4
19 2 . 3 1 . 9 8 2 . 6 9 4 . 6 7 5 . 8 1 2 . 4 8 1 . 9 6 4 . 7 4 4 . 5 5 3 . 3 2 2 . 4 1 1 . 5 1
20 . 9 6 2 . 8 2 . 3 9 4 . 5 8 5 . 6 0 4 . 7 1 2 . 4 4 1 . 7 4 4 . 2 4 3 . 1 4 2 . 1 9 1 . 4 7
21 . 9 9 2 . 3 7 3 . 7 9 5 . 3 4 2 . 3 2 4 . 1 7 4 . 9 3 4 . 5 5 4 . 6 7 3 . 7 8 1 . 2 5 1 . 5 6
22 1 . 4 6 1 . 2 3 2 . 4 5 2 . 0 0 5 . 4 0 6 . 5 4 6 . 0 6 5 . 7 2 3 . 2 2 1 . 2 7 1 . 8 8 1 . 7 4
23 . 5 3 1 . 4 9 3 . 7 6 5 . 1 0 2 . 7 0 6 . 6 0 5 . 5 4 5 . 0 8 4 . 0 5 1 . 6 9 2 . 4 3 1 . 8 6
24 . 6 2 . 9 6 3 . 9 6 3 . 6 1 6 . 2 4 6 . 5 0 5 . 8 6 4 . 7 5 3 . 2 3 1 . 6 2 1 . 1 5 1 . 7 5
25 2 . 1 9 . 6 0 3 . 7 4 4 . 1 1 5 . 7 6 5 . 3 2 4 . 6 4 3 . 0 7 3 . 8 5 2 . 3 6 2 . 0 2 1 . 1 0
26 2 . 1 7 1 . 4 2 3 . 6 4 4 . 0 7 5 . 9 3 6 . 7 2 5 . 3 1 5 . 8 5 3 . 5 5 . 5 8 1 . 0 5 1 . 2 8
27 . 4 4 1 . 2 9 . 7 4 4 . 8 5 6 . 2 6 6 . 8 3 2 . 7 9 4 . 4 3 4 . 2 8 . 0 4 2 . 2 9 . 0 7
28 . 5 1 2 . 2 5 3 . 9 5 4 . 6 2 6 . 1 7 5 . 9 7 5 . 4 5 2 . 7 2 4 . 2 4 2 . 4 6 . 5 0 . 2 6
29 1 . 8 3 . 0 0 4 . 0 4 5 . 4 7 5 . 5 8 5 . 7 3 5 . 8 8 3 . 7 8 3 . 8 8 . 1 8 . 6 6 1 . 9 0
30 1 . 3 1 . 0 0 2 . 3 2 5 . 6 4 5 . 4 7 6 . 7 1 4 . 3 4 5 . 4 1 . 5 7 . 3 6 . 8 4 1 . 8 2
31 . 6 6 . 0 0 3 . 2 3 . 0 0 6 . 6 0 . 0 0 5 . 4 6 5 . 7 5 . 0 0 . 3 1 . 0 0 . 8 5
MONTHLY POTENTIAL ET BY HARGREAVES , i n (mm)
3 9 . 1 4 3 . 7 9 6 . 6 1 2 7 . 7 1 5 7 . 1 17 8 . 2 1 3 9 . 4 14 0 . 3 112  . 9 7 7 . 8 5 5 . 9 4 1 . 6
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
1 . 0 3 6 . 8 4 6 . 8 0 9 . 8 3 8 . 8 9 0 . 9 0 0 1 . 0 7 8 1 . 2 0 3 1 . 1 5 2 . 8 0 6 . 8 1 2 . 9 2 5
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n  (mm)
6 . 3  1 7 . 8  5 8 . 8  7 5 . 7  1 0 3 . 2  1 3 6 . 7  1 4 6 . 2  1 5 3 . 0  1 1 8 . 4  9 2 . 6  6 4 . 2  1 3 . 4
MONTHLY ET(Thornth)/Pan evaporation RATIO
Table 33 - (continued)
DAILY POTENTIAL ET in (nun) BY HARGREAVES for 1986.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 1 . 6 9 1 . 9 1 2 . 5 0 4 . 6 4 5 . 7 6 4 . 3 8 4 . 6 1 6 . 5 3 3 . 6 2 4 . 0 1 1 . 8 9 1 . 0 7
2 1 . 9 1 1 . 9 3 2 . 7 2 4 . 7 0 3 . 4 3 4 . 2 6 4 . 2 7 4 . 7 0 3 . 5 2 3 . 6 9 1 . 6 0 1 . 7 7
3 2 . 1 3 . 9 6 1 . 5 1 3 . 5 3 6 . 1 3 3 . 1 8 5 . 0 3 6 . 3 0 5 . 3 8 4 . 4 0 2 . 3 0 1 . 7 3
4 . 2 4 . 2 4 3 . 4 1 3 . 6 5 6 . 0 5 4 . 4 9 6 . 7 2 5 . 9 3 4 . 1 3 4 . 4 1 3 . 3 4 1 . 2 4
5 1 . 6 4 1 . 5 9 3 . 3 7 3 . 2 7 5 . 6 8 3 . 6 4 6 . 5 0 3 . 2 6 4 . 8 4 4 . 7 3 3 . 3 6 1 . 9 0
6 . 5 5 3 . 0 2 3 . 5 4 4 . 6 9 5 . 7 8 3 . 8 5 6 . 0 0 3 . 4 0 4 . 3 2 3 . 0 8 3 . 2 7 1 . 8 9
7 . 2 6 2 . 6 3 2 . 8 9 4 . 9 3 5 . 5 8 4 . 8 3 4 . 3 4 5 . 5 8 1 . 9 8 1 . 5 8 3 . 8 1 . 8 8
8 1 . 5 1 2 . 6 5 2 . 3 0 5 . 0 9 5 . 0 6 5 . 0 5 5 . 2 5 5 . 4 0 4 . 7 2 . 2 3 3 . 8 1 1 . 1 0
9 . 0 2 1 . 2 7 3 . 3 0 4 . 3 6 5 . 9 4 1 . 8 2 5 . 7 9 3 . 4 9 4 . 9 1 1 . 0 5 2 . 4 4 . 6 1
10 . 1 6 . 0 8 3 . 0 1 . 9 7 2 . 8 2 5 . 9 9 6 . 2 1 2 . 5 7 5 . 2 2 2 . 3 7 3 . 5 8 . 0 3
11 1 . 9 0 . 5 4 2 . 2 9 3 . 2 3 6 . 4 2 5 . 0 7 4 . 7 5 1 . 6 7 3 . 4 4 2 . 5 0 . 6 9 . 3 1
12 1 . 9 8 1 . 8 0 . 1 2 2 . 4 2 6 . 5 7 6 . 0 2 6 . 5 3 5 . 3 7 4 . 3 3 . 3 1 . 8 4 1 . 5 5
13 1 . 9 2 2 . 0 2 . 8 9 4 . 2 5 7 . 0 7 4 . 8 4 6 . 6 9 4 . 7 9 3 . 4 7 . 1 9 1 . 5 2 1 . 7 5
14 2 . 0 3 . 8 2 3 . 3 8 3 . 6 5 5 . 9 6 4 . 4 0 6 . 5 8 5 . 5 0 3 . 9 8 2 . 7 2 . 9 7 . 8 6
15 1 . 7 1 2 . 8 0 3 . 3 2 5 . 3 7 3 . 2 3 5 . 2 3 5 . 6 5 4 . 0 5 4 . 4 3 3 . 5 6 1 . 5 8 . 0 5
16 . 7 4 1 . 7 0 4 . 1 1 4 . 8 4 4 . 1 3 5 . 2 2 4 . 8 1 5 . 3 1 3 . 9 3 3 . 4 5 1 . 1 7 . 2 6
17 . 2 5 1 . 4 0 3 . 8 0 4 . 4 4 2 . 2 0 5 . 0 6 3 . 6 3 4 . 7 7 4 . 7 4 3 . 4 5 1 . 0 0 . 7 0
18 1 . 1 8 2 . 6 0 2 . 6 6 5 . 2 7 2 . 2 8 3 . 6 0 4 . 7 5 6 . 0 2 3 . 9 0 3 . 4 4 1 . 6 3 . 0 1
19 2 . 3 3 1 . 3 2 1 . 8 3 1 . 3 2 5 . 4 0 5 . 3 4 5 . 9 1 4 . 3 9 3 . 7 6 3 . 3 6 . 6 7 . 2 1
20 2 . 3 9 3 . 4 1 3 . 1 0 4 . 1 0 5 . 7 5 4 . 3 3 6 . 0 0 4 . 3 6 3 . 01 2 . 8 8 . 9 8 1 . 6 4
21 2 . 5 8 1 . 5 2 3 . 0 6 5 . 9 7 5 . 5 5 5 . 3 5 3 . 9 1 2 . 7 1 3 . 0 2 2 . 7 0 2 . 2 3 . 2 0
22 1 . 2 5 . 6 2 3 . 1 3 5 . 9 0 5 . 7 7 5 . 3 1 6 . 0 5 4 . 7 1 3 . 5 9 1 . 9 8 1 . 2 0 . 0 2
23 2 . 1 0 3 . 2 0 2 . 7 5 5 . 3 6 5 . 4 1 4 . 9 0 4 . 0 4 5 . 7 0 3 . 7 4 . 2 8 1 . 5 4 . 1 7
24 2 . 1 7 3 . 0 5 3 . 8 5 5 . 1 1 4 . 2 2 6 . 2 7 4 . 3 5 5 . 9 7 4 . 0 9 . 6 4 . 1 2 . 5 2
25 . 0 7 3 . 1 6 3 . 9 7 5 . 3 1 3 . 3 3 5 . 8 2 4 . 1 6 5 . 7 8 4 . 4 1 2 . 7 0 . 3 1 1 . 5 0
26 2 . 2 2 3 . 0 8 2 . 9 5 4 . 7 4 2 . 8 5 4 . 5 9 3 . 5 4 4 . 1 2 4 . 2 8 2 . 7 5 . 8 0 1 . 0 5
27 1 . 5 9 2 . 0 4 3 . 1 8 4 . 8 7 2 . 9 7 5 . 6 3 5 . 8 0 3 . 9 9 4 . 4 4 2 . 7 3 . 1 1 1 . 0 4
28 1 . 8 9 1 . 7 6 4 . 5 8 4 . 9 1 4 . 0 5 4 . 1 2 5 . 9 3 2 . 9 8 4 . 1 3 3 . 0 0 . 3 4 1 . 2 1
29 1 . 8 7 . 0 0 4 . 3 7 6 . 4 3 6 . 2 7 2 . 6 4 6 . 7 2 4 . 4 8 4 . 2 9 3 . 2 6 1 . 2 1 1 . 3 1
30 1 . 4 2 . 0 0 3 . 9 9 4 . 8 3 4 . 0 8 1 . 7 0 6 . 6 5 2 . 3 5 3 . 5 3 3 . 0 1 . 2 8 1 . 0 7
31 2 . 1 1 . 0 0 4 . 4 0 . 0 0 4 . 3 7 . 0 0 6 . 3 2 5 . 3 5 . 0 0 3 . 0 2 . 0 0 . 2 9
MONTHLY POTENTIAL ET BY HARGREAVES , i n (mm)
4 5 . 8 53 . 1 9 4 . 3 1 3 2 . 1 1 5 0 . 1 1 3 6 . 9 1 6 7 . 5 1 4 1 . 5 1 2 1 . 1 8 1 . 6 4 8 . 6 2 8 . 1
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
. 6 4 0 . 6 9 9 . 7 3 2 . 9 5 6 1 . 1 3 4 . 9 1 4 . 9 1 8 . 8 6 0 . 9 9 6 . 665 . 5 8 3 . 4 6 7
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n  (mm)
1 6 . 1  3 4 . 2  4 3 . 2  7 3 . 7  1 0 6 . 8  1 3 1 . 0  1 5 6 . 7  1 4 1 . 2  1 3 4 . 9  7 2 . 5  5 1 . 8  1 5 . 9
MONTHLY ET(Thornth)/Pan evaporation RATIO
Table 33 - (continued)
DAILY POTENTIAL ET in (mm) BY HARGREAVES for 1907.
DAY JAN FEB MAR APR MAY JON JUL AUG SEP OCT NOV DEC
1 1 . 5 7 1 . 0 3 2 . 5 5 3 . 4 3 5 . 0 4 4 . 9 6 2 . 5 7 5 . 7 2 3 . 5 6 4 . 3 8 3 . 0 7 1 . 9 3
2 1 . 6 8 1 . 7 1 3 . 2 7 2 . 9 5 3 . 2 9 5 . 8 0 5 . 7 7 5 . 7 2 4 . 8 4 4 . 2 0 3 . 1 0 1 . 9 0
3 . 3 8 1 . 6 9 3 . 4 0 3 . 0 5 1 . 5 3 4 . 3 1 5 . 1 0 4 . 7 3 5 . 5 5 4 . 0 5 2 . 6 3 1 . 4 3
4 . 2 1 . 2 9 3 . 6 3 3 . 3 2 1 . 7 3 4 . 9 6 6 . 3 6 1 . 0 0 5 . 2 1 3 . 7 1 2 . 4 6 2 . 2 4
5 1 . 9 1 . 1 8 3 . 3 7 3 . 5 6 3 . 2 6 4 . 9 7 4 . 5 5 3 . 3 7 5 . 0 3 3 . 6 4 3 . 0 0 1 . 8 8
6 1 . 6 5 . 1 8 2 . 8 9 3 . 7 1 3 . 8 1 4 . 5 2 3 . 3 2 3 . 4 3 5 . 0 4 3 . 6 5 2 . 7 2 . 9 3
7 1 . 2 8 2 . 1 0 . 1 5 3 . 8 5 1 . 3 9 4 . 8 4 2 . 2 2 3 . 6 6 5 . 2 1 3 . 7 6 1 . 9 4 1 . 1 7
0 1 . 1 8 2 . 8 0 . 5 8 3 . 0 8 3 . 2 9 4 . 8 9 3 . 8 0 5 . 2 6 4 . 7 7 3 . 4 9 1 . 0 1 1 . 1 2
9 1 . 2 8 2 . 3 2 3 . 6 4 4 . 2 2 2 . 9 8 3 . 8 2 5 . 3 3 2 . 1 8 4 . 0 5 3 . 5 6 1 . 1 7 . 9 7
10 . 9 3 2 . 1 9 2 . 8 3 4 . 3 1 4 . 1 4 2 . 6 0 6 . 6 5 1 . 3 7 4 . 5 0 3 . 8 2 . 1 4 2 . 1 2
1 1 1 . 5 5 2 . 5 8 . 3 8 2 . 3 3 4 . 5 8 1 . 6 4 6 . 7 5 2 . 1 6 3 . 4 2 3 . 8 2 2 . 1 8 1 . 5 2
12 1 . 6 5 2 . 2 3 3 . 0 0 2 . 2 1 3 . 8 3 2 . 5 1 6 . 5 7 2 . 1 3 4 . 8 1 3 . 5 0 2 . 0 5 1 . 0 3
13 . 6 7 2 . 1 0 3 . 2 5 . 9 1 2 . 4 3 1 . 5 7 4 . 9 6 2 . 6 2 4 . 9 9 3 . 4 6 1 . 1 0 1 . 5 1
14 . 2 0 2 . 8 4 2 . 6 2 4 . 7 2 4 . 8 5 3 . 2 3 5 . 0 7 5 . 0 8 5 . 2 7 3 . 3 5 1 . 7 5 1 . 1 7
15 . 9 0 1 . 3 5 2 . 3 0 4 . 8 0 4 . 3 0 4 . 9 5 5 . 0 4 5 . 7 4 4 . 5 5 3 . 3 4 1 . 2 3 1 . 5 2
16 . 3 7 . 7 8 3 . 2 0 4 . 4 7 3 . 1 9 5 . 3 5 5 . 3 3 5 . 4 8 2 . 0 9 3 . 2 1 . 5 2 1 . 6 6
17 . 1 0 . 2 9 . 1 5 4 . 6 9 4 . 3 3 3 . 0 7 2 . 6 4 5 . 5 1 4 . 2 5 3 . 1 6 2 . 4 3 1 . 4 1
18 . 1 8 . 5 1 3 . 4 4 4 . 4 6 4 . 9 8 2 . 4 7 4 . 7 9 5 . 7 0 2 . 5 9 3 . 2 3 1 . 6 8 . 9 9
19 1 . 6 9 . 8 3 3 . 3 3 4 . 4 3 5 . 2 6 4 . 7 0 4 . 8 8 4 . 5 8 2 . 2 7 2 . 9 3 2 . 2 9 . 3 7
20 . 3 7 . 3 3 4 . 2 5 5 . 1 9 4 . 9 7 5 . 4 9 4 . 6 8 5 . 5 6 4 . 7 4 2 . 4 9 2 . 2 4 . 0 5
21 . 0 5 . 0 9 3 . 9 3 5 . 3 2 5 . 5 7 3 . 1 2 1 . 6 7 5 . 3 5 3 . 7 1 3 . 1 1 2 . 1 2 . 0 8
22 1 . 7 7 . 4 9 2 . 6 2 3 . 6 7 3 . 4 9 4 . 5 2 3 . 7 5 4 . 2 6 4 . 3 1 2 . 7 9 2 . 0 9 . 9 1
23 1 . 8 1 1 . 6 2 1 . 7 1 5 . 0 6 4 . 9 0 5 . 3 4 4 . 1 9 5 . 6 4 4 . 5 8 2 . 2 4 2 . 3 6 1 . 1 7
24 . 5 6 . 1 5 4 . 1 3 4 . 9 1 2 . 8 8 4 . 6 8 6 . 2 5 4 . 8 6 4 . 3 4 2 . 7 6 1 . 7 0 1 . 0 6
25 . 6 0 . 1 9 4 . 3 7 4 . 9 9 2 . 8 4 4 . 9 8 6 . 0 5 3 . 09 4 . 3 9 2 . 3 8 1 . 8 1 . 9 0
26 1 . 6 1 . 2 1 2 . 5 0 4 . 9 6 5 . 4 3 5 . 3 3 5 . 4 6 3 . 7 0 4 . 1 0 . 2 6 1 . 6 7 . 5 6
27 1 . 8 3 . 4 4 3 . 1 7 4 . 9 5 4 . 5 4 6 . 5 9 5 . 2 4 3 . 2 8 3 . 1 8 3 . 0 2 . 2 7 . 2 4
28 1 . 7 8 2 . 8 2 4 . 3 1 5 . 3 2 5 . 4 6 6 . 4 3 5 . 8 6 5 . 0 7 2 . 3 9 2 . 9 1 1 . 9 8 . 8 8
29 2 . 0 0 . 0 0 . 1 1 4 . 9 1 4 . 5 0 3 . 2 8 4 . 1 5 4 . 5 6 2 . 2 0 2 . 8 5 1 . 2 9 1 . 6 6
30 1 . 9 0 . 0 0 . 3 4 4 . 7 0 3 . 7 9 3 . 0 3 4 . 1 0 3 . 1 5 4 . 4 2 2 . 9 8 2 . 1 4 . 4 4
31 1 . 8 2 . 0 0 3 . 2 1 . 0 0 5 . 1 1 . 0 0 4 . 8 9 1 . 3 5 . 0 0 2 . 9 2 . 0 0 . 1 4
MONTHLY POTENTIAL ET BY HARGREAVES , i n (mm)
3 5 . 5 3 4 . 3 8 2 . 6 1 2 2 . 5 1 2 1 . 7 1 2 8 . 0 1 4 8 . 0 1 2 6 . 1 1 2 4  . 4 9 9 . 0 5 6 . 1 3 5 . 0
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
. 8 2 4 . 4 2 8 . 7 3 7 . 7 9 3 . 7 9 9 . 8 2 6 . 8 7 5 . 7 8 1 . 8 0 9 . 650 . 5 7 2 . 4 6 4
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n  (mm)
1 1 . 7  2 3 . 6  3 2 . 7  5 4 . 4  1 0 9 . 5  1 2 4 . 7  1 3 7 . 9  1 4 5 . 3  1 1 1 . 8  4 8 . 6  3 7 . 0  2 9 . 4
MONTHLY ET(Thornth)/Pan evaporation RATIO
Table 33 - (continued)
DAILY POTENTIAL ET in (mm) BY HARGREAVES for 1988.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 . 0 6 . 0 9 2 . 4 8 1 . 9 5 3 . 8 3 5 . 0 8 6 . 0 8 4 . 6 8 3 . 2 8 1 . 6 0 2 . 7 1 1 . 7 9
2 . 6 0 . 6 5 . 9 5 1 . 2 1 3 . 4 8 5 . 8 6 6 . 0 2 5 . 9 3 2 . 3 6 3 . 0 9 2 . 5 5 1 . 6 6
3 . 5 0 . 7 5 2 . 0 2 2 . 5 6 2 . 7 8 1 . 5 7 5 . 8 1 4 . 4 3 . 5 5 3 . 8 0 2 . 1 8 1 . 5 6
4 . 9 4 . 3 8 1 . 2 3 4 . 7 1 3 . 8 9 2 . 9 0 3 . 3 0 3 . 4 5 1 . 6 6 3 . 8 3 2 . 7 7 1 . 8 5
5 1 . 6 9 . 0 6 2 . 1 9 2 . 5 3 1 . 0 1 2 . 9 1 3 . 5 8 3 . 9 4 4 . 5 0 3 . 3 8 2 . 8 8 1 . 7 5
6 . 3 0 1 . 7 2 2 . 8 2 4 . 7 5 5 . 1 4 5 . 1 3 2 . 2 3 3 . 2 3 5 . 0 6 . 2 6 2 . 6 0 1 . 4 7
7 . 1 1 . 2 2 2 . 6 8 4 . 6 8 5 . 3 3 3 . 2 7 2 . 4 7 3 . 5 0 4 . 8 6 3 . 6 0 2 . 3 1 1 . 2 5
8 . 2 5 1 . 6 8 . 0 6 4 . 2 8 5 . 3 1 4 . 5 1 3 . 4 9 4 . 2 3 4 . 5 0 3 . 3 1 2 . 3 4 . 4 0
9 . 4 8 1 . 8 8 1 . 6 2 3 . 5 9 2 . 6 6 4 . 8 6 1 . 9 4 . 6 4 3 . 4 2 1 . 6 5 2 . 5 7 . 4 3
10 1 . 3 9 1 . 8 6 3 . 5 4 4 . 1 4 3 . 6 5 4 . 6 8 2 . 5 7 2 . 3 3 . 9 3 3 . 1 7 1 . 4 4 . 0 5
11 1 . 5 8 . 0 9 3 . 7 4 2 . 0 2 5 . 5 9 5 . 5 9 5 . 5 4 4 . 0 5 3 . 7 5 3 . 3 5 1 . 0 2 . 1 9
12 . 5 8 1 . 1 1 2 . 6 8 4 . 4 3 1 . 2 5 4 . 7 2 4 . 6 8 4 . 1 5 3 . 2 9 3 . 5 7 2 . 0 2 1 . 2 9
13 1 . 8 1 1 . 4 5 3 . 6 8 4 . 5 3 5 . 5 7 4 . 4 0 5 . 3 4 5 . 6 5 4 . 6 6 3 . 0 5 1 . 2 2 1 . 6 3
14 1 . 1 3 . 6 1 3 . 0 2 4 . 9 4 5 . 6 0 5 . 1 5 5 . 7 8 6 . 0 3 4 . 6 2 3 . 0 6 1 . 6 8 . 6 1
15 1 . 6 5 2 . 1 2 2 . 9 3 4 . 8 0 5 . 8 5 5 . 5 1 1 . 9 3 4 . 7 5 1 . 3 9 3 . 1 8 2 . 6 1 1 . 1 8
16 . 3 3 2 . 1 4 2 . 9 4 3 . 1 6 5 . 8 8 4 . 8 1 4 . 0 6 3 . 2 2 1 . 3 0 3 . 2 9 1 . 9 2 1 . 3 8
17 1 . 0 7 1 . 0 3 3 . 2 4 3 . 8 3 6 . 1 9 4 . 4 8 3 . 6 2 2 . 7 3 3 . 2 1 3 . 0 2 2 . 2 4 1 . 4 6
18 . 6 0 . 0 7 . 4 0 . 7 8 6 . 4 9 4 . 5 3 2 . 2 5 3 . 0 8 3 . 2 2 3 . 5 2 1 . 4 6 1 . 5 0
19 . 3 7 . 6 9 3 . 0 9 3 . 6 4 6 . 0 5 1 . 1 9 4 . 7 7 2 . 9 6 4 . 2 5 2 . 2 1 1 . 8 4 1 . 5 5
20 1 . 7 6 1 . 1 6 2 . 5 9 4 . 3 7 4 . 4 9 4 . 4 0 4 . 8 6 5 . 7 2 4 . 4 0 3 . 0 0 2 . 2 5 . 7 8
21 1 . 5 9 2 . 6 2 3 . 0 5 4 . 5 3 . 4 3 4 . 1 6 2 . 6 3 3 . 5 9 4 . 3 3 2 . 0 0 1 . 9 5 . 9 0
22 1 . 7 5 3 . 3 0 2 . 7 0 1 . 4 9 5 . 2 4 3 . 6 5 2 . 5 2 3 . 9 5 4 . 4 6 3 . 0 0 2 . 0 0 1 . 3 0
23 1 . 9 0 2 . 6 4 2 . 4 6 1 . 5 6 6 . 1 3 3 . 2 0 6 . 0 4 4 . 7 8 4 . 0 5 1 . 7 0 1 . 9 9 . 2 1
24 . 2 1 2 . 6 1 1 . 4 2 5 . 9 8 5 . 5 6 2 . 9 0 5 . 3 1 2 . 3 7 2 . 8 0 3 . 0 7 1 . 7 9 . 9 2
25 1 . 7 7 2 . 6 5 1 . 8 1 3 . 3 7 4 . 9 4 1 . 6 7 5 . 8 0 5 . 5 8 4 . 3 3 2 . 9 5 1 . 7 0 2 . 0 1
26 1 . 7 6 1 . 3 7 2 . 7 5 5 . 4 6 6 . 1 8 4 . 3 0 2 . 9 6 5 . 3 7 3 . 0 2 . 7 1 . 5 9 2 . 0 3
27 1 . 7 9 . 7 4 4 . 5 4 3 . 3 4 5 . 1 8 4 . 9 9 4 . 0 1 5 . 4 2 4 . 1 3 1 . 9 1 . 2 1 1 . 0 7
28 2 . 0 6 1 . 3 9 3 . 6 4 3 . 9 9 5 . 8 3 5 . 0 5 5 . 6 1 4 . 7 0 3 . 9 6 2 . 1 9 1 . 7 3 1 . 5 9
29 2 . 1 4 2 . 4 6 4 . 0 7 1 . 2 9 5 . 3 8 6 . 5 2 5 . 8 3 3 . 5 5 4 . 1 5 1 . 2 1 1 . 2 8 . 3 6
30 2 . 1 0 . 0 0 . 1 3 1 . 4 2 4 . 1 5 5 . 3 9 6 . 0 2 4 . 0 7 2 . 6 7 1 . 4 0 1 . 6 7 . 5 4
31 1 . 7 9 . 0 0 . 8 0 . 0 0 6 . 1 8 . 0 0 4 . 9 3 3 . 5 9 . 0 0 1 . 2 7 . 0 0 1 . 0 6
MONTHLY POTENTIAL ET BY HARGREAVES , i n (mm)
3 6 . 1 3 9 . 5 7 5 . 3 1 0 3 . 3 1 4 5 . 2 1 2 7 . 4 1 3 2 . 0 1 2 5 . 7 1 0 3 . 1 8 0 . 4 5 7 . 5 3 5 . 8
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
. 5 3 0 . 5 8 3 . 7 1 4 . 7 0 1 . 6 5 0 . 6 5 2 . 8 2 0 . B19 . 6 7 2 . 5 3 3 . 4 8 5 . 5 6 4
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n  (mm)
8 . 4  1 6 . 9  3 4 . 9  6 4 . 2  9 0 . 0  1 2 2 . 1  1 3 6 . 8  1 3 9 . 6  1 1 9 . 9  6 3 . 9  5 2 . 3  2 3 . 0
MONTHLY ET(Thornth)/Pan evaporation RATIO
Table 33 - (continued)
DAILY POTENTIAL ET in (mm) BY HARGREAVES for 1989.
DAY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 1 . 8 0 . 4 4 . 6 7 4 . 1 4 4 . 4 1 2 . 1 4 5 . 8 0 2 . 0 7 5 . 6 0 3 . 7 2 1 . 8 6 . 8 0
2 1 . 0 0 2 . 1 9 . 8 3 3 . 3 5 5 . 0 9 2 . 0 6 2 . 9 8 5 . 7 0 5 . 8 4 3 . 8 3 2 . 3 8 . 5 7
3 1 . 5 7 . 5 4 . 9 8 3 . 1 1 2 . 3 5 3 . 2 9 3 . 1 7 6 . 0 5 5 . 3 2 4 . 1 8 2 . 5 3 1 . 5 3
4 1 . 7 1 . 1 5 1 . 6 5 3 . 0 7 . 5 6 4 . 2 9 2 . 1 7 5 . 9 7 4 . 6 3 4 . 2 9 2 . 1 0 1 . 3 3
5 1 . 4 6 . 2 1 . 4 0 4 . 4 0 4 . 2 3 1 . 7 1 4 . 7 8 5 . 8 3 3 . 1 0 4 . 0 7 2 . 2 0 1 . 7 8
6 1 . 6 6 . 0 6 . 3 4 4 . 0 8 5 . 5 9 4 . 7 5 3 . 4 0 6 . 3 2 4 . 6 4 3 . 7 4 1 . 7 3 . 1 8
7 1 . 7 3 . 3 7 . 1 9 4 . 5 0 5 . 4 7 2 . 7 6 3 . 4 6 2 . 9 3 4 . 9 3 3 . 6 5 . 1 1 . 3 6
8 . 8 1 1 . 7 8 2 . 4 7 4 . 5 0 5 . 3 6 4 . 0 2 4 . 8 2 3 . 1 1 4 . 9 9 2 . 0 7 1 . 5 3 . 0 1
9 . 0 2 1 . 8 6 2 . 7 4 . 3 4 3 . 2 9 5 . 1 4 6 . 1 5 5 . 5 8 4 . 6 5 3 . 6 6 2 . 7 0 1 . 5 7
10 . 1 1 1 . 9 0 3 . 1 8 . 4 0 2 . 0 9 3 . 9 0 3 . 9 2 5 . 0 4 4 . 0 9 3 . 6 1 2 . 7 1 1 . 5 7
11 1 . 1 8 1 . 7 2 3 . 5 0 3 . 8 2 5 . 2 3 5 . 8 5 6 . 4 2 4 . 7 1 2 . 8 2 3 . 7 0 2 . 5 3 . 5 2
12 1 . 1 4 . 9 6 3 . 2 8 1 . 5 8 3 . 9 1 5 . 7 6 5 . 7 4 4 . 6 3 4 . 4 1 3 . 4 1 2 . 4 3 . 2 3
13 . 2 2 1 . 6 7 2 . 4 0 1 . 8 2 1 . 4 6 5 . 1 7 4 . 6 6 5 . 0 5 4 . 9 2 2 . 8 4 . 3 6 1 . 3 5
14 . 3 8 2 . 5 2 4 . 2 2 . 7 4 4 . 4 3 . 9 3 1 . 5 1 5 . 0 5 1 . 5 9 1 . 4 7 1 . 2 3 1 . 4 9
15 1 . 7 3 3 . 1 3 3 . 5 8 2 . 7 3 4 . 1 1 4 . 2 0 3 . 8 4 4 . 5 0 1 . 7 7 2 . 5 8 1 . 2 8 1 . 3 2
16 . 4 7 2 . 2 5 3 . 4 6 4 . 4 5 3 . 1 7 5 . 8 0 5 . 7 6 3 . 3 0 4 . 7 5 2 . 2 1 2 . 0 2 . 9 5
17 1 . 6 3 1 . 2 1 3 . 6 3 4 . 5 8 2 . 8 5 5 . 2 7 4 . 7 8 4 . 7 0 4 . 7 9 . 1 1 1 . 0 1 . 1 4
18 . 1 1 . 3 7 3 . 0 4 3 . 8 0 1 . 3 1 4 . 8 0 5 . 4 1 2 . 3 3 4 . 5 7 . 8 3 . 7 3 . 0 7
19 . 2 4 . 7 7 3 . 4 1 3 . 7 0 5 . 2 5 4 . 7 3 5 . 5 2 5 . 1 5 4 . 7 2 2 . 0 9 . 7 8 . 0 9
20 . 3 7 . 5 3 2 . 4 7 4 . 7 8 4 . 5 8 5 . 5 8 4 . 1 2 5 . 5 7 4 . 3 3 2 . 4 8 1 . 4 7 . 1 6
21 1 . 6 2 . 3 8 1 . 1 7 4 . 8 0 4 . 0 2 3 . 6 4 5 . 8 0 4 . 3 5 3 . 5 2 2 . 7 3 . 4 7 . 2 7
22 1 . 9 9 1 . 3 4 .1 4 4 . 8 9 4 . 3 6 3 . 3 5 3 . 4 5 4 . 0 5 2 . 5 6 2 . 6 9 . 5 5 . 1 6
23 1 . 4 5 1 . 1 0 2 . 8 8 4 . 6 1 5 . 4 9 2 . 5 4 2 . 1 9 4 . 2 5 3 . 0 9 3 . 0 9 1 . 8 6 . 5 6
24 2 . 2 2 1 . 1 3 2 . 9 2 4 . 9 5 6 . 1 2 5 . 0 7 5 . 2 9 3 . 5 6 3 . 3 7 3 . 2 0 1 . 8 0 . 7 3
25 2 . 3 3 . 4 8 2 . 9 0 4 . 9 5 5 . 9 5 4 . 2 7 2 . 0 5 3 . 9 5 1 . 2 4 3 . 1 2 1 . 5 0 1 . 0 9
26 1 . 6 8 . 9 0 1 . 7 4 5 . 1 6 5 . 6 7 3 . 0 8 6 . 1 0 5 . 3 1 1 . 4 2 3 . 2 1 1 . 4 0 1 . 6 5
27 1 . 9 8 . 8 4 3 . 3 1 4 . 1 5 6 . 0 7 1 . 9 0 5 . 9 6 5 . 5 6 2 . 3 2 3 . 0 4 1 . 7 9 1 . 2 5
28 1 . 6 4 1 . 3 5 4 . 5 1 3 . 3 0 5 . 5 5 1 . 6 7 4 . 8 4 3 . 2 6 . 4 8 2 . 9 0 1 . 4 6 . 9 3
29 1 . 6 2 . 0 0 1 . 1 5 4 . 4 4 5 . 5 2 3 . 5 9 4 . 2 8 5 . 2 1 . 2 8 2 . 9 7 1 . 5 6 . 6 8
30 1 . 0 1 . 0 0 4 . 7 1 1 . 1 7 5 . 7 0 4 . 8 4 5 . 6 2 5 . 6 8 1 . 5 2 2 . 8 6 . 5 9 . 7 5
31 2 . 1 3 . 0 0 4 . 1 8 . 0 0 3 . 6 8 . 0 0 2 . 4 3 5 . 6 4 . 0 0 . 6 8 . 0 0 . 1 8
MONTHLY POTENTIAL ET BY HARGREAVES , i n (mm)
3 9 . 0 3 2 . 1 7 6 . 0 1 0 6 . 3 1 3 2 . 9 1 1 6 . 1 1 3 6 . 4 1 4 4 . 4 1 0 6 . 3 8 9 . 0 4 6 . 7 2 4 . 3
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
. 6 8 0 . 4 4 7 . 6 4 5 . 7 0 7 . 7 4 9 . 6 9 5 .BOB . 8 4 5 . 7 1 6 . 7 0 8 . 5 7 2 . 6 2 1
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n  (mm)
3 5 . 0  2 1 . 4  4 4 . 7  6 3 . 5  1 0 9 . 3  1 2 5 . 2  1 3 8 . 7  1 3 9 . 1  1 1 1 . 7  6 6 . 8  4 3 . 1  4 . 9
MONTHLY ET(Thornth)/Pan evaporation RATIO
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Table 33 - (continued)
DAILY POTENTIAL ET in (mm) BY HARGREAVES for 1990.
DAY JAN PEB MAR APR MAY JUN JUL AUG SEP
1 1 . 0 4 1 . 3 9 . 8 0 3 . 4 5 5 . 3 8 5 . 6 1 4 . 4 3 4 . 4 9 3 . 5 4
2 . 6 2 1 . 1 5 . 5 8 1 . 8 7 4 . 4 3 6 . 1 5 6 . 1 0 4 . 0 4 2 . 7 1
3 . 3 2 1 . 3 5 2 . 6 3 4 . 0 6 3 . 8 3 5 . 8 2 3 . 3 5 2 . 6 2 4 . 3 9
4 . 3 4 1 . 7 8 3 . 0 6 4 . 1 2 1 . 3 5 6 . 1 2 3 . 4 7 6 . 0 7 4 . 6 7
5 . 4 0 1 . 8 0 2 . 7 6 4 . 5 5 3 . 7 7 5 . 0 2 4 . 4 7 6 . 3 9 4 . 9 5
6 . 1 9 . 3 3 2 . 0 6 1 . 1 4 4 . 2 5 6 . 5 9 5 . 7 0 5 . 7 6 5 . 0 8
7 . 1 9 1 . 8 1 2 . 1 3 4 . 0 0 4 . 8 7 6 . 0 4 6 . 1 5 2 . 8 2 5 . 0 8
8 1 . 8 2 . 2 3 2 . 1 5 3 . 2 4 1 . 0 3 3 . 8 4 4 . 4 4 4 . 7 0 4 . 5 1
9 2 . 0 8 1 . 0 1 1 . 4 6 2 . 9 6 5 . 1 2 3 . 7 4 4 . 9 1 5 . 4 9 4 . 0 2
10 2 . 0 4 . 9 8 3 . 4 5 2 . 0 1 5 . 8 0 4 . 3 5 4 . 8 9 5 . 4 1 3 . 4 9
11 1 . 0 5 2 . 6 1 2 . 9 1 4 . 4 1 4 . 0 7 5 . 2 1 4 . 2 5 5 . 2 0 1 . 1 0
12 1 . 9 5 2 . 8 7 1 . 4 8 4 . 1 9 2 . 7 7 6 . 0 1 4 . 4 0 5 . 5 0 2 . 0 8
13 1 . 7 2 2 . 6 7 3 . 5 7 3 . 9 2 3 . 5 5 5 . 2 9 4 . 2 4 5 . 2 6 2 . 2 2
14 1 . 1 7 1 . 3 9 2 . 3 8 2 . 3 5 3 . 9 6 4 . 5 3 5 . 4 8 5 . 3 5 3 . 9 0
15 1 . 9 1 . 1 7 . 1 7 4 . 4 4 5 . 8 8 5 . 4 6 5 . 8 4 5 . 7 5 4 . 6 3
16 . 9 5 1 . 2 1 . 1 4 4 . 8 8 5 . 1 9 6 . 2 2 1 . 6 4 5 . 5 9 4 . 4 5
17 1 . 4 9 1 . 1 4 3 . 6 1 4 . 7 2 4 . 1 8 6 . 6 3 2 . 5 2 5 . 0 4 3 . 9 6
18 . 2 4 . 1 2 3 . 5 7 3 . 9 9 4 . 5 7 5 . 9 4 4 . 9 3 3 . 5 9 3 . 4 8
19 1 . 1 0 . 2 7 3 . 4 8 3 . 3 4 4 . 5 5 6 . 5 9 4 . 7 2 5 . 5 5 3 . 9 1
20 . 5 2 2 . 9 0 3 . 3 1 3 . 2 2 5 . 4 5 6 . 9 9 5 . 1 2 4 . 3 2 4 . 5 1
21 2 . 0 5 . 2 0 3 . 4 7 4 . 7 0 5 . 8 1 5 . 3 3 4 . 6 3 4 . 6 1 4 . 7 0
22 2 . 1 9 2 . 5 5 2 . 7 8 4 . 5 5 4 . 6 4 4 . 1 1 4 . 6 0 3 . 7 8 3 . 3 3
23 1 . 1 6 2 . 8 3 2 . 8 2 4 . 7 2 5 . 4 9 2 . 8 3 3 . 1 0 4 . 9 2 4 . 6 0
24 . 4 4 3 . 1 2 3 . 4 3 3 . 4 3 6 . 0 5 5 . 5 2 4 . 0 5 5 . 2 6 4 . 0 5
25 1 . 1 6 3 . 1 0 3 . 2 7 2 . 9 5 6 . 0 3 3 . 7 6 6 . 3 9 5 . 2 0 2 . 7 8
26 2 . 1 4 3 . 0 0 2 . 9 6 4 . 4 2 4 . 2 9 3 . 5 9 5 . 6 1 5 . 4 8 4 . 0 5
27 1 . 2 2 2 . 9 6 2 . 5 7 2 . 0 0 4 . 4 6 4 . 6 3 5 . 6 0 4 . 7 2 4 . 3 5
28 2 . 0 0 2 . 7 4 1 . 6 2 5 . 2 8 1 . 5 1 5 . 5 6 4 . 7 1 4 . 4 0 4 . 3 1
29 2 . 0 5 . 0 0 1 . 9 6 4 . 5 3 5 . 8 3 3 . 7 3 5 . 1 2 4 . 8 2 4 . 1 1
30 1 . 2 9 . 0 0 1 . 1 3 4 . 7 5 5 . 4 6 5 . 7 0 5 . 9 2 5 . 2 0 4 . 2 1
31 1 . 8 6 . 0 0 3 . 8 5 . 0 0 3 . 5 4 . 0 0 4 . 6 4 4 . 8 1 . 0 0
MONTHLY POTENTIAL ET BY HARGREAVES , i n (mm)
3 8 . 7 4 7 . 7 7 5 . 6 1 1 2 . 2 1 3 7 . 1 1 5 6 . 9 1 4 5 . 4 1 5 2 . 2 1 1 7 . 2
MONTHLY E T ( H a r g ) / P a n  e v a p o r a t i o n  RATIO
. 6 5 4 . 6 4 5 . 7 2 5 . 7 3 6 . 7 0 6 . 8 2 3 . 9 0 6 . 8 2 0 . 8 5 0
MONTHLY POTENTIAL ET BY THORNTHWAITE, i n  (mm)
2 9 . 4  4 0 . 1  4 6 . 6  6 5 . 7  1 0 6 . 0  1 4 4 . 5  1 3 6 . 5  1 3 7 . 1  1 2 1 . 1
MONTHLY E T ( T h o r n t h ) / P a n  e v a p o r a t i o n  RATIO
. 4 9 7  . 5 4 2  . 4 4 7  . 4 3 1  . 5 4 6  . 7 5 8  . 8 5 1  . 7 3 9 . 8 7 8
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Table 34 - Shows the regression analysis for the monthly ETp 

































Standard T for HO:









































Standard T for HO 












0 . 0 0 0 1
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Parameter Standard T for HO: 
Variable DF Estimate Error Parameter=0
Prob>F





1 -0.314448 0.20059505 -1.568
1 0.838553 0.03902790 21.486
0.1197
0 . 0 0 0 1
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Table 35 - Shows the regression analysis for the mean monthly 





























0 . 0 0 0 1
r = 0.904
Parameter Estimates
Parameter Standard T for HO: 
Variable DF Estimate Error Parameter=0 
INTERCEP 1 -1.801732 0.77914053 -2.312
EPAN 1 1.032864 0.15443500 6.688
Prob > ITI 
0.0433 





























0 . 0 0 0 1
r = 0.994
Parameter Estimates
Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0 Prob>|T|
INTERCEP 1 0.012919 0.15906900 0.081 0.9369
EPAN 1 0.919298 0.03152938 29.157 0.0001
221

































Parameter Standard T for HO: 
Variable DF Estimate Error Parameter=0 
INTERCEP 1 -0.961728 0.24378239 -3.945
EPAN 1 0.974921 0.04832059 20.176
Prob>F
0 . 0 0 0 1
= 0.988
Prob > IT| 
0.0028 
0 . 0 0 0 1
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Table 36 - Shows the regression analysis for the mean monthly 








































Standard T for HO:






Source DF Squares Square F Value Prob>F
Model 1 0.97097 0.97097 43 .164 0.0028
Error 4 0.08998 0.02249
C Total 5 1.06095
Root MSE 0.14998 R-square 0.9152 r = 0.957
Dep Mean 
n \r



















Parameter Standard T for HO:
DF Estimate Error Parameter=0
1 1.484043 0.65388432 2.270
























Parameter Standard T for HO: 
DF Estimate Error Parameter=0
1 0.050975 1.55791347 0.033
1 0.822040 0.24950671 3.295










T a b l e  3 7  -  S um m ar y  o f  S t a t i s t i c a l  A n a l y s i s  m a d e  t o  C o m p a r e  b e t w e e n  C r o p  G r o w t h
S t a g e  C o e f f i c i e n t s  f o r  T h r e e  S e a s o n s .
DATA KC; INPUT GROUP $ KC;
CARDS;
KC1 0 . 4 8 0  
KC1 0 . 6 1 0  
KC1 0 . 4 4 5  
KC1 0 . 8 1 6  
KC1 0 . 5 8 1  
KC1 0 . 9 3 6  
KC1 0 . 6 9 9  
KC1 0 . 8 0 1  
KC1 0 . 5 6 4  
KC1 0 . 5 9 6  
KC2 0 . 3 6 9  
KC2 0 . 4 2 6  
KC2 0 . 6 2 0  
KC2 0 . 7 2 5  
KC2 0 . 9 2 9  
KC2 1 . 2 1 6  
KC2 1 . 1 0 9  
KC2 1 . 0 4 6  
KC2 1 . 0 2 8  
KC2 0 . 9 4 6  
KC3 0 . 4  85 
KC3 0 . 6 6 5  
KC3 0 . 8 0 7  
KC3 1 . 0 7 8  
KC3 1 . 2  80 
KC3 1 . 2 2 3  
KC3 1 . 1 5 1  
KC3 1 . 0 8 2  
KC3 1 . 0 2 8  





A n a l y s i s  o f  V a r i a n c e  P r o c e d u r e  
C l a s s  L e v e l  I n f o r m a t i o n
C l a s s
GROUP
L e v e l s
3
V a l u e s  
KC1 KC2 KC3
N u m b e r  o f  o b s e r v a t i o n s  I n  d a t a  s e t 30
A n a l y s i s  o f  V a r i a n c e  P r o c e d u r e
D e p e n d e n t V a r i a b l e :  KC
Sum o f Mean
S o u r c e DP S q u a r e s S q u a r e F  V a l u e  P r  > P
M o d e l 2 0 . 4 9 4 0 9 5 4 0 0 . 2 4 7 0 4 7 7 0 4 . 2 3  0 . 0 2 5 2
E r r o r 27 1 . 5 7 6 9 9 0 9 0 0 . 0 5 8 4 0 7 0 7
C o r r e c t e d T o t a l  29 2 . 0 7 1 0 8 6 3 0
R - S q u a r e C . V . R o o t  MSE KC Me an
0 . 2 3 8 5 6 8 2 9 . 4 8 3 4 1 0 . 2 4 1 6 7 6 0 . 8 1 9 7 0 0 0 0
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Table 37 - (continued)
D e p e n d e n t  V a r i a b l e :  KC
S o u r c e
GROUP
A n a l y s i s  o f  V a r i a n c e
DF A n o v a  SS
2 0 . 4 9 4 0 9 5 4 0
P r o c e d u r e
Me an  S q u a r e  F V a l u e  
0 . 2 4 7 0 4 7 7 0  4 . 2 3
A n a l y s i s  o f  V a r i a n c e  P r o c e d u r e
D u n c a n ' s  M u l t i p l e  R a n g e  T e s t  f o r  v a r i a b l e :  KC
NOTE: T h i s  t e s t  c o n t r o l s  t h e  t y p e  X c o m p a r l s o n w l s e  e r r o r  r a t e ,  
t h e  e x p e r i m e n t w i s e  e r r o r  r a t e
A l p h a =  0 . 0 5  d f = 27 MSE= 0 . 0 5 8 4 0 7
N u m b e r  o f  M e a n s  2 3
C r i t i c a l  R a n g e  0 . 2 2 2  0 . 2 3 3
M e a n s  w i t h  t h e  s a m e  l e t t e r  a r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .
A n a l y s i s  o f  V a r i a n c e  P r o c e d u r e
D u n c a n  G r o u p i n g M ean N GROUP
A 0 . 9 6 5 10 KC3
A
B A 0 . 8 4 1 10 KC2
B
B 0 . 6 5 3 10 KC1
P r  > F 
0 . 0 2 5 2
n o t
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T a b l e  38  -  S u m m a ry  o f  S t a t i s t i c a l  A n a l y s i s  m a d e  t o  C o m p a r e  b e t w e e n  t h e  A v e r a g e
C r o p  G r o w t h  S t a g e  C o e f f i c i e n t s  C u r v e  o f  t h e  L a s t  Two S e a s o n s  a n d  
USDA-SCS C u r v e  ( 1 9 7 0 ) .
DATA KCAVG;INPUT GROUP $ KC;
CARDS;
KCAVG 0 . 4 2 7  
KCAVG 0 . 5 4 6  
KCAVG 0 . 7 1 4  
KCAVG 0 . 9 0 2  
KCAVG 1 . 1 0 5  
KCAVG 1 . 2 2 0  
KCAVG 1 . 1 3 0  
KCAVG 1 . 0 6 4  
KCAVG 1 . 0 2 8  
KCAVG 0 . 8 9 8  
KCSCS 0 . 5 0 0  
KCSCS 0 . 5 8 5  
KCSCS 0 . 7 1 5  
KCSCS 0 . 9 1 5  
KCSCS 1 . 0 5 0  
KCSCS 1 . 0 8 0  
KCSCS 1 . 0 7 0  
KCSCS 1 . 0 6 0  
KCSCS 1 . 0 3 0  






A n a l y s i s  o f  V a r i a n c e  P r o c e d u r e  
C l a s s  L e v e l  I n f o r m a t i o n
C l a s s  L e v e l s  V a l u e s
GROUP 2 KCAVG KCSCS
N u m b e r  o f  o b s e r v a t i o n s  i n  d a t a  s e t  = 2 0
A n a l y s i s  o f  V a r i a n c e  P r o c e d u r e
D e p e n d e n t  V a r i a b l e :  KC
S o u r c e DF
Sum o f  
S q u a r e s
Mean
S q u a r e F V a l u e  P r  > F
M o d e l 1 0 . 0 0 0 0 4 2 0 5 0 . 0 0 0 0 4 2 0 5 0 . 0 0  0 . 9 7 8 9
E r r o r 18 1 . 0 5 4 1 1 0 9 0 0 . 0 5 8 5 6 1 7 2
C o r r e c t e d  T o t a l 19 1 . 0 5 4 1 5 2 9 5
R - S g u a r e C . V . R o o t  MSE KC Mean
0 . 0 0 0 0 4 0 2 6 . 8 3 0 2 3 0 . 2 4 1 9 9 5 0 . 9 0 1 9 5 0 0 0
A n a l y s i s o f  V a r i a n c e P r o c e d u r e
D e p e n d e n t  V a r i a b l e : KC
S o u r c e  DF A n o v a  SS M ean  S q u a r e  F V a l u e  P r  > F
GROUP 1 0 . 0 0 0 0 4 2 0 5  0 . 0 0 0 0 4 2 0 5  0 . 0 0  0 . 9 7 8 9
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T a b l e  39 -  S um m ary  o f  S t a t i s t i c a l  A n a l y s i s  m a d e  t o  C o m p a r e  a m o ng  t h e  H e i g h t s  o f
t h e  P l a n t s  u n d e r  D i f f e r e n t  S o i l  M o i s t u r e  T r e a t m e n t s  f o r  T h r e e  
S e a s o n s .
DATA HTTOTAL;INPUT SEASON REP TRT $ HT;
CARDS;
1 1  R1 1 2 7 . 0 0  
1 2 R1 6 2 . 9 9  
1  1 R2 1 5 0 . 1 1  
1  2 R2 1 4 1 . 9 9  
1  1 R3 14 8 . 0 8
1 2 R3 1 3 5 . 1 3
2 1 R1 1 6 5 . 1 0  
2 2 R1 1 6 3 . 8 3  
2 1 R2 1 7 0 . 1 8  
2 2 R2 1 6 8 . 9 1  
2 1 R3 1 7 3 . 9 9
2 2 R3 1 7 0 . 1 8
3 1 R1 1 0 6 . 6 8  
3 2 R1  5 4 . 6 1  
3 1 R2 6 0 . 9 6  
3 2 R2 9 6 . 5 2  
3 1 R3 1 6 7 . 6 4  
3 2 R3 1 7 1 . 4 5
PROC GLM;CLASSES SEASON TRT;
MODEL HT=SEASON TRT SEASON*TRT;
TEST H=TRT E=SEASON*TRT;
LSMEANS SEASON*TRT/S P ;
RUN;
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
C l a s s  L e v e l  I n f o r m a t i o n
C l a s s  L e v e l s  V a l u e s
SEASON 3 1 2  3
TRT 3 R1 R2 R3
N u m b e r  o f  o b s e r v a t i o n s  i n  d a t a  s e t  = 18
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T a b l e  39  -  ( c o n t i n u e d )
G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t  V a r i a b l e : HT
Sum o f Mean
S o u r c e DP S q u a r e s S q u a r e F V a l u e P r  > F
M o d e l B 2 5 0 3 0 . 3 6 9 2 1 3 1 2 8 . 7 9 6 1 5 6 . 7 5 0 . 0 0 4 8
E r r o r 9 4 1 6 9 . 4 8 6 7 5 4 6 3 . 2 7 6 3 1
C o r r e c t e d  T o t a l 17 2 9 1 9 9 . 8 5 5 9 6
R - S q u a r e C . V . R o o t  MSE HT Mean
0 . 8 5 7 2 0 9 1 5 . 9 0 8 5 7 2 1 . 5 2 3 8 5 1 3 5 . 2 9 7 2 2 2
G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t  V a r i a b l e : HT
S o u r c e DF T y p e  I  SS M ean  S q u a r e F V a l u e P r  > F
SEASON 2 1 1 0 0 2 . 6 5 4 1 4 5 5 0 1 . 3 2 7 0 7 1 1 . 8 7 0 . 0 0 3 0
TRT 2 6 9 6 2 . 2 8 8 8 4 3 4 8 1 . 1 4 4 4 2 7 . 5 1 0 . 0 1 2 0
SEASON*TRT 4 7 0 6 5 . 4 2 6 2 2 1 7 6 6 . 3 5 6 5 6 3 . 8 1 0 . 0 4 4 3
S o u r c e DF T y p e  I I I  SS M ean  S q u a r e F V a l u e P r  > F
SEASON 2 1 1 0 0 2 . 6 5 4 1 4 5 5 0 1 . 3 2 7 0 7 1 1 .  87 0 . 0 0 3 0
TRT 2 6 9 6 2 . 2 8 8 8 4 3 4 8 1 . 1 4 4 4 2 7 .  51 0 . 0 1 2 0
SEASON*TRT 4 7 0 6 5 . 4 2 6 2 2 1 7 6 6 . 3 5 6 5 6 3 . 8 1 0 . 0 4 4 3
G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t  V a r i a b l e : HT
T e s t s  o f  H y p o t h e s e s u s i n g  t h e  T y p e  I I I  MS f o r SEASON*TRT a s a n  e r r o r t e r m
S o u r c e DF T y p e  I I I  SS M ean  S q u a r e F V a l u e P r  > F
TRT 2 6 9 6 2 . 2 8 8 8 4 4 3 4 8 1 . 1 4 4 4 2 2 1 . 9 7 0 . 2 5 3 7
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Table 39 - (continued)
General Linear Models Procedure
Least Squares Means
SEASON TRT HT S t d  E r r  P r  > | T | LSMEAN
LSMEAN LSMEAN HO: LSMEAN=0 N u m b e r
1 R1 94 . 9 9 5 0 0 0 1 5 . 2 1 9 6 6 3 0 . 0 0 0 2 1
1 R2 1 4 6 . 0 5 0 0 0 0 1 5 . 2 1 9 6 6 3 0 . 0 0 0 1 2
1 R3 1 4 1 . 6 0 5 0 0 0 1 5 . 2 1 9 6 6 3 0 . 0 0 0 1 3
2 R1 1 6 4 . 4 6 5 0 0 0 1 5 . 2 1 9 6 6 3 0 . 0 0 0 1 4
2 R2 1 6 9 . 5 4 5 0 0 0 1 5 . 2 1 9 6 6 3 0 . 0 0 0 1 5
2 R3 1 7 2 . 0 8 5 0 0 0 1 5 . 2 1 9 6 6 3 0 . 0 0 0 1 6
3 R1 8 0 . 6 4 5 0 0 0 1 5 . 2 1 9 6 6 3 0 . 0 0 0 5 7
3 R2 7 8 . 7 4 0 0 0 0 1 5 . 2 1 9 6 6 3 0 . 0 0 0 6 8
3 R3 1 6 9 . 5 4 5 0 0 0 1 5 . 2 1 9 6 6 3 0 . 0 0 0 1 9
G e n e r a l  L i n e a r M o d e l s  P r o c e d u r e
L e a s t  S q u a r e s  M e a n s
L e a s t  S q u a r e s  M e a n s f o r  e f f e c t  SEASON*TRT
P r  > | T |  HO: LSMEAN( i ) =LSMEAN( j )
i n d e n t  V a r i a b l e :  HT
1 / j 1 2 3 4 5 6 7 8 9
1 . 0 . 0 4 1 8 0 . 0 5 8 5  0 . 0 1 0 4 0 . 0 0 7 1  0 . 0 0 5 9 0 . 5 2 1 7  C) . 4 6 9 4 0 . 0 0 7 1
2 0 . 0 4 1 8 . 0 . 8 4 1 0  0 . 4 1 4 4 0 . 3 0 3 4  0 . 2 5 7 2 0 . 0 1 4 0  0 . 0 1 2 2 0 . 3 0 3 4
3 0 . 0 5 8 5 0 . 8 4 1 0 0 . 3 1 5 9 0 . 2 2 6 5  0 . 1 9 0 4 0 . 0 1 9 7  0 . 0 1 7 0 0 . 2 2 6 5
4 0 . 0 1 0 4 0 . 4 1 4 4 0 . 3 1 5 9 0 . 8 1 8 7  0 . 7 3 1 5 0 . 0 0 3 7  0 . 0 0 3 2 0 . 8 1 8 7
5 0 . 0 0 7 1 0 . 3 0 3 4 0 . 2 2 6 5  0 . 8 1 8 7 0 . 9 0 8 7 0 . 0 0 2 6  0 . 0 0 2 2 1 . 0 0 0 0
6 0 . 0 0 5 9 0 . 2 5 7 2 0 . 1 9 0 4  0 . 7 3 1 5 0 . 9 0 8 7 0 . 0 0 2 1  0 . 0 0 1 9 0 . 9 0 8 7
7 0 . 5 2 1 7 0 . 0 1 4 0 0 . 0 1 9 7  0 . 0 0 3 7 0 . 0 0 2 6  0 . 0 0 2 1 0 . 9 3 1 4 0 . 0 0 2 6
8 0 . 4 6 9 4 0 . 0 1 2 2 0 . 0 1 7 0  0 . 0 0 3 2 0 . 0 0 2 2  0 . 0 0 1 9 0 . 9 3 1 4 . 0 . 0 0 2 2
9 0 . 0 0 7 1 0 . 3 0 3 4 0 . 2 2 6 5  0 . 8 1 8 7 1 . 0 0 0 0  0 . 9 0 8 7 0 . 0 0 2 6  0 . 0 0 2 2
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
L e a s t  S q u a r e s  M e a n s
NOTE: T o  e n s u r e  o v e r a l l  p r o t e c t i o n  l e v e l ,  o n l y  p r o b a b i l i t i e s  a s s o c i a t e d  w i t h  
p r e - p l a n n e d  c o m p a r i s o n s  s h o u l d  b e  u s e d .
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T a b l e  4 0  -  S um m ary  o f  S t a t i s t i c a l  A n a l y s i s  m s d e  t o  c o m p a r e  a m o n g  t h e  e f f e c t  o f
, t h e  D i f f e r e n t  G r o w t h  S t a g e s  o n  t h e  H e i g h t  o f  t h e  P l a n t s  u n d e r  
D i f f e r e n t  S o i l  M o i s t u r e  T r e a t m e n t s  f o r  T h r e e  S e a s o n s .
DATA ETGS; INPUT SEASON REP TRT $ GS $ HEIGHT;
CARDS;
1 1 R1 PE 2 . 5 4
1 2 R1 PE 0
1 1 R2 PE 2 . 5 4
1 2 R2 PE 0
1 1 R3 PE 0
1 2 R3 PE 2 . 5 4
1 1 R1 EB 1 3 . 9 7
1 2 R1 E8 0
1 1 R2 EB 2 0 . 5 7
1 2 R2 EB 1 1 . 4 3
1 1 R3 EB 1 2 . 9 5
1 2 R3 EB 1 3 . 9 7
1 1 R1 8TS 9 7 . 5 4
1 2 R1 8TS 33 . 0 2
1 1 R2 BTS 1 2 5 . 9 9
1 2 R2 8TS 69 . 6
1 1 R3 BTS 83 . 0 6
1 2 R3 BTS 9 5 . 5
1 1 R1 TSH 1 2 . 9 5
1 2 R1 TSH 2 9 . 9 7
1 1 R2 TSH 1 . 0 1
1 2 R2 TSH 6 0 . 9 6
1 1 R3 TSH 52 . 0 7
1 2 R3 TSH 23 . 1 2
2 1 R1 PE 2 . 5 4
2 2 R1 PE 2 . 5 4
2 1 R2 PE 2 . 5 4
2 2 R2 PE 2 . 5 4
2 1 R3 PE 2 . 5 4
2 2 R3 PE 2 . 5 4
2 1 R1 EB 1 9 . 0 5
2 2 R1 EB 16  . 5 1
2 1 R2 EB 1 6 . 5 1
2 2 R2 EB 19 . 6 9
2 1 R3 EB 19 . 0 5
2 2 R3 EB 1 7 . 7 8
2 1 R1 BTS 1 3 8 . 4 3
2 2 R1 BTS 1 4 3 . 5 1
2 1 R2 BTS 1 4 0 . 9 7
2 2 R2 BTS 1 4 2 . 8 7
2 1 R3 BTS 1 4 6 . 0 5
2 2 R3 BTS 1 4 2 . 2 4
2 1 R1 TSH 5 . 0 8
2 2 R1 TSH 1 . 2 7
2 1 R2 TSH 1 0 . 1 6
2 2 R2 TSH 3 . 8 1
2 1 R3 TSH 6 . 3 5
2 2 R3 TSH 7 . 6 2
3 1 R1 PE 3 . 8 1
3 2 R1 PE 3 . 8 1
3 1 R2 PE 3 . 8 1
3 2 R2 PE 3 . 81
3 1 R3 PE 3 . 8 1
3 2 R3 PE 3 . 8 1
3 1 R1 EB 24 . 1 3
3 2 R1 EB 19  . 0 5
3 1 R2 EB 2 2 . 2 3
3 2 R2 E8 2 6 . 0 4
3 1 R3 EB 22 . 2 3
3 2 R3 EB 2 6 . 6 7
3 1 R1 BTS 73 . 6 6
3 2 R1 BTS 29 . 2 1
3 1 R2 BTS 3 4 . 9 2
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Table 40 - (continued)
3 2 R2 BTS 6 5 . 4  
3 1 R3 BTS 13 6 . 5 2  
3 3 R3 8TS 1 3 7 . 1 6  
3 1 R1 TSH 5 . 0 8  
3 2 R1 TSH 2 . 5 4  
3 1  R2 TSH 0 
3 2 R2 TSH 1 . 2 7  
3 1 R3 TSH 5 . 0 8  
3 2 R3 TSH 3 . 8 1
PROC GLM;CLASSES SEASON TRT GS REP;
MODEL HEIGHT=SEASON TRT SEASON*TRT R E P ( SEASON*TRT) GS GS*TRT GS*SEASON*TRT; 
TEST H=TRT E=SEASON*TRT;
TEST H=GS GS*TRT E=GS*SEASON*TRT;
MEANS GS/DUNCAN E=GS*SEASON*TRT;
LSMEANS GS*TRT*SEASON/S P ;
RUN;
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
C l a s s  L e v e l  I n f o r m a t i o n
C l a s s L e v e l s V a l u e s
SEASON 3 1 2  3
TRT 3 R1 R2 R3
GS 4 BTS E8 PE TSH
REP 2 1 2
N u m b e r  o f  o b s e r v a t i o n s  I n  d a t a  s e t  = 72
F V a l u e  P r  > F
1 3 . 0 6  0 . 0 0 0 1
HEIGHT Mean  
3 3 . 8 2 4 3 0 5 6
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
D e p e n d e n t  V a r i a b l e :  HEIGHT
S o u r c e
M o d e l
E r r o r





R - S q u a r e
0 . 9 5 5 1 1 9
Sum o f  
S q u a r e s
1 4 3 9 3 6 . 2 3 9 0
6 7 6 3 . 5 3 5 4
1 5 0 6 9 9 . 7 7 4 4
C . V .
4 6 . 7 9 2 4 9
Mean
S q u a r e
3 2 7 1 . 2 7 8 2
2 5 0 . 5 0 1 3
R o o t  MSE 
1 5 . 8 2 7 2 3
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Table 40 - (continued)
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e
D e p e n d e n t  V a r i a b l e :  HEIGHT















2 7 5 0 . 6 6 3 5
1 7 4 0 . 5 7 2 2
1 7 6 6 . 3 5 6 6
1 0 4 2 . 3 7 1 7
1 1 3 6 9 0 . 9 4 4 8
2 9 3 7 . 7 6 7 0
2 0 0 0 7 . 5 6 3 2
1 3 7 5 . 3 3 1 8
8 7 0 . 2 8 6 1
4 4 1 . 5 8 9 1
1 1 5 . 8 1 9 1
3 7 8 9 6 . 9 8 1 6
4 8 9 . 6 2 7 8
1 1 1 1 . 5 3 1 3
5 . 4 9
3 . 4 7
1 . 7 6
0 . 4 6
1 5 1 . 2 8
1 . 9 5
4 . 4 4
0 . 0 1 0 0  
0 . 0 4 5 4  
0 . 1 6 5 5  
0 . 8 8 6 9  
0 . 0 0 0 1  
0 . 1 0 8 0  
0 . 0 0 0 3















2 7 5 0 . 6 6 3 5
1 7 4 0 . 5 7 2 2
1 7 6 6 . 3 5 6 6
1 0 4 2 . 3 7 1 7
1 1 3 6 9 0 . 9 4 4 8
2 9 3 7 . 7 6 7 0
2 0 0 0 7 . 5 6 3 2
1 3 7 5 . 3 3 1 8  
8 7 0 . 2 8 6 1  
4 4 1 . 5 8 9 1  
1 1 5 . 8 1 9 1  
3 7 8 9 6 . 9 8 1 6  
4 8 9 . 6 2 7 8  
1 1 1 1 . 5 3 1 3
5 . 4 9
3 . 4 7
1 . 7 6
0 . 4 6
1 5 1 . 2 8
1 . 9 5
4 . 4 4
0 . 0 1 0 0
0 . 0 4 5 4
0 . 1 6 5 5
0 . 8 8 6 9
0 . 0 0 0 1
0 . 1 0 8 0
0 . 0 0 0 3
T e s t s  o f  H y p o t h e s e s u s i n g  t h e T y p e  I I I  MS f o r  SEASON*TRT a s a n  e r r o r t e r m
S o u r c e DF T y p e  I I I  SS M ean  S q u a r e F V a l u e P r  > F
TRT 2 1 7 4 0 . 5 7 2 2 1 1 8 7 0 . 2 8 6 1 0 6 1 .  97 0 . 2 5 3 7
T e s t s  o f  H y p o t h e s e s u s i n g  t h e T y p e  I I I  MS f o r  SEASON*TRT*GS a s  a n  e r r o r  t e r m





1 1 3 6 9 0 . 9 4 4 8
2 9 3 7 . 7 6 7 0
3 7 8 9 6 . 9 8 1 6
4 8 9 . 6 2 7 8
3 4 . 0 9
0 . 4 4
0 . 0 0 0 1
0 . 8 4 2 2
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e
D u n c a n ' s  M u l t i p l e  R a n g e  T e s t  f o r  v a r i a b l e :  HEIGHT
NOTE: T h i s  t e s t  c o n t r o l s  t h e  t y p e  I  c o m p a r i s o n w i s e  e r r o r  r a t e ,  n o t  
t h e  e x p e r i m e n t w i s e  e r r o r  r a t e
A l p h a = 0 . 0 5  d f = 18 MSE= 1 1 1 1 . 5 3 1
N u m b e r  o f  M e a n s  2 3 4
C r i t i c a l  R a n g e  2 3 . 3 1  2 4 . 4 7  2 5 . 2 8
Means with the Bame letter are not significantly different.
G r o u p i n g Mean N GS
A 1 0 1 . 9 8 18 BTS
B 1 7 . 8 8 18 E8
B
B 12 . 9 0 18 TSH
B
B 2 . 5 4 18 PE
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Table 40 - (continued)
General Linear Models Procedure
Least Squares Means
SEASON TRT GS HEIGHT S t d  E r r P r  > IT | LSMEAN
LSMEAN LSMEAN HO: LSMEAN=0 N u m b e r
R1 BTS 6 5 . 2B 00 00 1 1 . 1 9 1 5 4 4 0 . 0 0 0 1 1
R1 EB 6 . 9 8 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 5 3 7 8 2
R1 PE 1 . 2 7 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 9 1 0 5 3
R1 TSH 2 1 . 4 6 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 6 5 8 4
R2 8TS 9 7 . 7 9 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 0 0 1 5
R2 EB 1 6 . 0 0 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 1 6 4 3 6
R2 PE 1 . 2 7 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 9 1 0 5 7
R2 TSH 3 0 . 9B 500 0 1 1 . 1 9 1 5 4 4 0 . 0 1 0 0 8
R3 BTS 8 9 . 2 8 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 0 0 1 9
R3 EB 1 3 . 4 6 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 2 3 9 5 10
R3 PE 1 . 2 7 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 9 1 0 5 11
R3 TSH 3 7 . 5 9 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 0 2 3 12
2 R1 8TS 1 4 0 . 9 7 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 0 0 1 13
2 R1 EB 1 7 . 7 8 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 1 2 3 8 14
2 R1 PE 2 . 5 4 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 8 2 2 2 15
2 R1 TSH 3 . 1 7 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 7 7 8 8 16
2 R2 BTS 1 4 1 . 9 2 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 0 0 1 17
2 R2 EB 1 8 . 1 0 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 1 1 7 4 18
2 R2 PE 2 . 5 4 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 8 2 2 2 19
2 R2 TSH 6 . 9 8 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 5 3 7 8 20
2 R3 BTS 1 4 4 . 1 4 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 0 0 1 21
2 R3 E8 1 8 . 4 1 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 1 1 1 5 22
2 R3 PE 2 . 5 4 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 8 2 2 2 23
2 R3 TSH 6 . 9 B 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 5 3 7 8 24
3 R1 8TS 5 1 . 4 3 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 0 0 1 25
3 R1 E8 2 1 . 5 9 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 6 4 3 26
3 R1 PE 3 . 8 1 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 7 3 6 2 27
3 R1 TSH 3 . 8 1 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 7 3 6 2 28
3 R2 8TS 5 0 . 1 6 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 0 0 1 29
3 R2 E8 2 4 . 1 3 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 4 0 1 30
3 R2 PE 3 . 8 1 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 7 3 6 2 31
3 R2 TSH 0 . 6 3 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 9 5 5 2 32
3 R3 BTS 1 3 6 . 8 4 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 0 0 1 33
3 R3 EB 2 4 . 4 5 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 0 3 7 8 34
3 R3 PE 3 . 8 1 0 0 0 0 1 1 . 1 9 1 5 4 4 0 . 7 3 6 2 35
3 R3 TSH 4 . 4 4 5 0 0 0 1 1 . 1 9 1 5 4 4 0 . 6 9 4 4 36
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Table 4 0 - (continued)
General Linear Models Procedure
Least Squares Means
L e a s t  S q u a r e s  M e a n s  f o r  e f f e c t  SEASON*TRT*GS 
P r  > | T |  HO: LSMEAN( 1 ) =LSMEAN( j )
D e p e n d e n t  V a r i a b l e :  HEIGHT
i / j 1 1 2 3 4 5 6 7 8 9
1 0 . 0 0 1 0 0 . 0 0 0 4 0 . 0 1 0 0 0 . 0 4 9 7 0 . 0 0 4 3 0 . 0 0 0 4 0 . 0 3 9 2 0 . 1 4 1 0
2 0 . 0 0 1 0 0 . 7 2 0 8 0 . 3 6 8 5 0 . 0 0 0 1 0 . 5 7 3 7 0 . 7 2 0 8 0 . 1 4 1 0 0 . 0 0 0 1
3 0 . 0 0 0 4 0 . 7 2 0 8 • 0 . 2 1 2 9 0 . 0 0 0 1 0 . 3 6 0 3 1 . 0 0 0 0 0 . 0 7 1 3 0 . 0 0 0 1
4 0 . 0 1 0 0 0 . 3 6 8 5 0 . 2 1 2 9 0 . 0 0 0 1 0 . 7 3 2 8 0 . 2 1 2 9 0 . 5 5 2 3 0 . 0 0 0 2
5 0 . 0 4 9 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 . 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 2 0 . 5 9 5 0
6 0 . 0 0 4 3 0 . 5 7 3 7 0 . 3 6 0 3 0 . 7 3 2 8 0 . 0 0 0 1 0 . 3 6 0 3 0 . 3 5 2 1 0 . 0 0 0 1
7 0 . 0 0 0 4 0 . 7 2 0 8 1 . 0 0 0 0 0 . 2 1 2 9 0 . 0 0 0 1 0 . 3 6 0 3 » 0 . 0 7 1 3 0 . 0 0 0 1
8 0 . 0 3 9 2 0 . 1 4 1 0 0 . 0 7 1 3 0 . 5 5 2 3 0 . 0 0 0 2 0 . 3 5 2 1 0 . 0 7 1 3 . 0 . 0 0 1 0
9 0 . 1 4 1 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 2 0 . 5 9 5 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 0
10 0 . 0 0 2 9 0 . 6 8 5 7 0 . 4 4 7 9 0 . 6 1 7 3 0 . 0 0 0 1 0 . 8 7 3 7 0 . 4 4 7 9 0 . 2 7 7 9 0 . 0 0 0 1
11 0 . 0 0 0 4 0 . 7 2 0 8 1 . 0 0 0 0 0 . 2 1 2 9 0 . 0 0 0 1 0 . 3 6 0 3 1 . 0 0 0 0 0 . 0 7 1 3 0 . 0 0 0 1
12 0 . 0 9 1 6 0 . 0 6 3 7 0 . 0 2 9 7 0 . 3 1 7 0 0 . 0 0 0 7 0 . 1 8 3 7 0 . 0 2 9 7 0 . 6 7 9 5 0 . 0 0 3 0
13 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 1 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 0
14 0 . 0 0 5 7 0 . 5 0 1 0 0 . 3 0 6 1 0 . 8 1 7 9 0 . 0 0 0 1 0 . 9 1 1 3 0 . 3 0 6 1 0 . 4 1 1 4 0 . 0 0 0 1
15 0 . 0 0 0 5 0 . 7 8 1 0 0 . 9 3 6 6 0 . 2 4 2 3 0 . 0 0 0 1 0 . 4 0 2 6 0 . 9 3 6 6 0 . 0 8 3 5 0 . 0 0 0 1
I S 0 . 0 0 0 5 0 . 8 1 1 6 0 . 9 0 5 1 0 . 2 5 8 1 0 . 0 0 0 1 0 . 4 2 4 8 0 . 9 0 5 1 0 . 0 9 0 2 0 . 0 0 0 1
17 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 9 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 5
18 0 . 0 0 6 0 C . 4 8 8 5 0 . 2 9 7 0 0 . 8 3 3 5 0 . 0 0 0 1 0 . 8 9 5 4 0 . 2 9 7 0 0 . 4 2 2 7 0 . 0 0 0 1
19 0 . 0 0 0 5 0 . 7 8 1 0 0 . 9 3 6 6 0 . 2 4 2 3 0 . 0 0 0 1 0 . 4 0 2 6 0 . 9 3 6 6 0 . 0 8 3 5 0 . 0 0 0 1
20 0 . 0 0 1 0 1 . 0 0 0 0 0 . 7 2 0 8 0 . 3 6 8 5 0 . 0 0 0 1 0 . 5 7 3 7 0 . 7 2 0 8 0 . 1 4 1 0 0 . 0 0 0 1
21 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 6 8 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 8
22 0 . 0 0 6 3 0 . 4 7 6 4 0 . 2 8 8 3 0 . 8 4 8 9 0 . 0 0 0 1 0 . 8 7 9 9 0 . 2 8 8 3 0 . 4 3 4 0 0 . 0 0 0 1
23 0 . 0 0 0 5 0 . 7 8 1 0 0 . 9 3 6 6 0 . 2 4 2 3 0 . 0 0 0 1 0 . 4 0 2 6 0 . 9 3 6 6 0 . 0 8 3 5 0 . 0 0 0 1
24 0 . 0 0 1 0 1 . 0 0 0 0 0 . 7 2 0 8 0 . 3 6 8 5 0 . 0 0 0 1 0 . 5 7 3 7 0 . 7 2 0 8 0 . 1 4 1 0 0 . 0 0 0 1
25 0 . 3 8 9 4 0 . 0 0 9 1 0 . 0 0 3 8 0 . 0 6 9 0 0 . 0 0 6 8 0 . 0 3 3 6 0 . 0 0 3 8 0 . 2 0 7 3 0 . 0 2 4 0
26 0 . 0 1 0 2 0 . 3 6 4 3 0 . 2 1 0 1 0 . 9 9 3 5 0 . 0 0 0 1 0 . 7 2 6 7 0 . 2 1 0 1 0 . 5 5 7 7 0 . 0 0 0 2
27 0 . 0 0 0 6 0 . 8 4 2 5 0 . 8 7 3 7 0 . 2 7 4 6 0 . 0 0 0 1 0 . 4 4 7 9 0 . 8 7 3 7 0 . 0 9 7 4 0 . 0 0 0 1
28 0 . 0 0 0 6 0 . 8 4 2 5 0 . 8 7 3 7 0 . 2 7 4 6 0 . 0 0 0 1 0 . 4 4 7 9 0 . 8 7 3 7 0 . 0 9 7 4 0 . 0 0 0 1
29 0 . 3 4 7 9 0 . 0 1 1 1 0 . 0 0 4 6 0 . 0 8 0 9 0 . 0 0 5 6 0 . 0 4 0 0 0 . 0 0 4 6 0 . 2 3 6 2 0 . 0 2 0 0
30 0 . 0 1 4 9 0 . 2 8 8 1 0 . 1 6 0 1 0 . 8 6 7 0 0 . 0 0 0 1 0 . 6 1 1 4 0 . 1 6 0 1 0 . 6 6 8 6 0 . 0 0 0 3
31 0 . 0 0 0 6 0 . 8 4 2 5 0 . 8 7 3 7 0 . 2 7 4 6 0 . 0 0 0 1 0 . 4 4 7 9 0 . 8 7 3 7 0 . 0 9 7 4 0 . 0 0 0 1
32 0 . 0 0 0 4 0 . 6 9 1 4 0 . 9 6 8 3 0 . 1 9 9 3 0 . 0 0 0 1 0 . 3 4 0 3 0 . 9 6 8 3 0 . 0 6 5 8 0 . 0 0 0 1
33 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 2 0 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 5 7
34 0 . 0 1 5 7 0 . 2 7 9 6 0 . 1 5 4 6 0 . 8 5 1 6 0 . 0 0 0 1 0 . 5 9 7 8 0 . 1 5 4 6 0 . 6 8 2 9 0 . 0 0 0 3
35 0 . 0 0 0 6 0 . 8 4 2 5 0 . 8 7 3 7 0 . 2 7 4 6 0 . 0 0 0 1 0 . 4 4 7 9 0 . 8 7 3 7 0 . 0 9 7 4 0 . 0 0 0 1
36 0 . 0 0 0 7 0 . 8 7 3 7 0 . 8 4 2 5 0 . 2 9 1 9 0 . 0 0 0 1 0 . 4 7 1 6 0 . 8 4 2 5 0 . 1 0 5 1 0 . 0 0 0 1
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Table 40 - (continued)
General Linear Models Procedure
Least Squares Means
L e a s t  S q u a r e s  M e a n s  f o r  e f f e c t  SEASON*TRT*GS 
P r  > | T |  HO: LSMEAN( i ) =LSMEAN( j )
D e p e n d e n t  V a r i a b l e :  HEIGHT
i / j 1 10 11 12 13 14 15 16 17 18
1 0 . 0 0 2 9 0 . 0 0 0 4 0 . 0 9 1 6 0 . 0 0 0 1 0 . 0 0 5 7 0 . 0 0 0 5 0 . 0 0 0 5 0 . 0 0 0 1 0 . 0 0 6 0
2 0 . 6 8 5 7 0 . 7 2 0 8 0 . 0 6 3 7 0 . 0 0 0 1 0 . 5 0 1 0 0 . 7 8 1 0 0 . 8 1 1 6 0 . 0 0 0 1 0 . 4 8 8 5
3 0 . 4 4 7 9 1 . 0 0 0 0 0 . 0 2 9 7 0 . 0 0 0 1 0 . 3 0 6 1 0 . 9 3 6 6 0 . 9 0 5 1 0 . 0 0 0 1 0 . 2 9 7 0
4 0 . 6 1 7 3 0 . 2 1 2 9 0 . 3 1 7 0 0 . 0 0 0 1 0 . 8 1 7 9 0 . 2 4 2 3 0 . 2 5 8 1 0 . 0 0 0 1 0 . 8 3 3 5
5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 7 0 . 0 1 1 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 9 6 0 . 0 0 0 1
6 0 . 8 7 3 7 0 . 3 6 0 3 0 . 1 8 3 7 0 . 0 0 0 1 0 . 9 1 1 3 0 . 4 0 2 6 0 . 4 2 4 8 0 . 0 0 0 1 0 . 8 9 5 4
7 0 . 4 4 7 9 1 . 0 0 0 0 0 . 0 2 9 7 0 . 0 0 0 1 0 . 3 0 6 1 0 . 9 3 6 6 0 . 9 0 5 1 0 . 0 0 0 1 0 . 2 9 7 0
8 0 . 2 7 7 9 0 . 0 7 1 3 0 . 6 7 9 5 0 . 0 0 0 1 0 . 4 1 1 4 0 . 0 8 3 5 0 . 0 9 0 2 0 . 0 0 0 1 0 . 4 2 2 7
9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 3 0 0 . 0 0 3 0 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 2 5 0 . 0 0 0 1
10 # 0 . 4 4 7 9 0 . 1 3 8 9 0 . 0 0 0 1 0 . 7 8 7 0 0 . 4 9 6 1 0 . 5 2 1 3 0 . 0 0 0 1 0 . 7 7 1 6
1 1 0 . 4 4 7 9 0 . 0 2 9 7 0 . 0 0 0 1 0 . 3 0 6 1 0 . 9 3 6 6 0 . 9 0 5 1 0 . 0 0 0 1 0 . 2 9 7 0
12 0 . 1 3 8 9 0 . 0 2 9 7 . 0 . 0 0 0 1 0 . 2 2 1 3 0 . 0 3 5 4 0 . 0 3 8 6 0 . 0 0 0 1 0 . 2 2 8 7
13 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 5 2 6 0 . 0 0 0 1
14 0 . 7 8 7 0 0 . 3 0 6 1 0 . 2 2 1 3 0 . 0 0 0 1 0 . 3 4 4 1 0 . 3 6 4 3 0 . 0 0 0 1 0 . 9 8 4 0
15 0 . 4 9 6 1 0 . 9 3 6 6 0 . 0 3 5 4 0 . 0 0 0 1 0 . 3 4 4 1 . 0 . 9 6 8 3 0 . 0 0 0 1 0 . 3 3 4 3
16 0 . 5 2 1 3 0 . 9 0 5 1 0 . 0 3 8 6 0 . 0 0 0 1 0 . 3 6 4 3 0 . 9 6 8 3 0 . 0 0 0 1 0 . 3 5 4 0
17 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 5 2 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 . 0 . 0 0 0 1
18 0 . 7 7 1 6 0 . 2 9 7 0 0 . 2 2 8 7 0 . 0 0 0 1 0 . 9 8 4 0 0 . 3 3 4 3 0 . 3 5 4 0 0 . 0 0 0 1
19 0 . 4 9 6 1 0 . 9 3 6 6 0 . 0 3 5 4 0 . 0 0 0 1 0 . 3 4 4 1 1 . 0 0 0 0 0 . 9 6 8 3 0 . 0 0 0 1 0 . 3 3 4 3
20 0 . 6 8 5 7 0 . 7 2 0 8 0 . 0 6 3 7 0 . 0 0 0 1 0 . 5 0 1 0 0 . 7 8 1 0 0 . 8 1 1 6 0 . 0 0 0 1 0 . 4 8 8 5
21 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 8 4 2 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 8 8 9 2 0 . 0 0 0 1
22 0 . 7 5 6 6 0 . 2 8 8 3 0 . 2 3 6 1 0 . 0 0 0 1 0 . 9 6 8 3 0 . 3 2 4 8 0 . 3 4 4 1 0 . 0 0 0 1 0 . 9 8 4 3
23 0 . 4 9 6 1 0 . 9 3 6 6 0 . 0 3 5 4 0 . 0 0 0 1 0 . 3 4 4 1 1 . 0 0 0 0 0 . 9 6 8 3 0 . 0 0 0 1 0 . 3 3 4 3
24 0 . 6 8 5 7 0 . 7 2 0 8 0 . 0 6 3 7 0 . 0 0 0 1 0 . 5 0 1 0 0 . 7 8 1 0 0 . 8 1 1 6 0 . 0 0 0 1 0 . 4 8 8 5
25 0 . 0 2 3 6 0 . 0 0 3 8 0 . 3 8 9 6 0 . 0 0 0 1 0 . 0 4 2 8 0 . 0 0 4 6 0 . 0 0 5 1 0 . 0 0 0 1 0 . 0 4 4 6
26 0 . 6 1 1 7 0 . 2 1 0 1 0 . 3 2 0 9 0 . 0 0 0 1 0 . 8 1 1 6 0 . 2 3 9 2 0 . 2 5 4 8 0 . 0 0 0 1 0 . 8 2 7 1
27 0 . 5 4 7 2 0 . 8 7 3 7 0 . 0 4 2 0 0 . 0 0 0 1 0 . 3 8 5 2 0 . 9 3 6 6 0 . 9 6 8 3 0 . 0 0 0 1 0 . 3 7 4 6
28 0 . 5 4 7 2 0 . 8 7 3 7 0 . 0 4 2 0 0 . 0 0 0 1 0 . 3 8 5 2 0 . 9 3 6 6 0 . 9 6 8 3 0 . 0 0 0 1 0 . 3 7 4 6
29 0 . 0 2 8 2 0 . 0 0 4 6 0 . 4 3 4 2 0 . 0 0 0 1 0 . 0 5 0 6 0 . 0 0 5 6 0 . 0 0 6 2 0 . 0 0 0 1 0 . 0 5 2 8
30 0 . 5 0 5 7 0 . 1 6 0 1 0 . 4 0 2 6 0 . 0 0 0 1 0 . 6 9 1 2 0 . 1 8 3 7 0 . 1 9 6 5 0 . 0 0 0 1 0 . 7 0 6 0
31 0 . 5 4 7 2 0 . 8 7 3 7 0 . 0 4 2 0 0 . 0 0 0 1 0 . 3 8 5 2 0 . 9 3 6 6 0 . 9 6 8 3 0 . 0 0 0 1 0 . 3 7 4 6
32 0 . 4 2 4 8 0 . 9 6 8 3 0 . 0 2 7 2 0 . 0 0 0 1 0 . 2 8 8 3 0 . 9 0 5 1 0 . 8 7 3 7 0 . 0 0 0 1 0 . 2 7 9 6
33 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 7 9 6 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 7 5 0 7 0 . 0 0 0 1
34 0 . 4 9 3 4 0 . 1 5 4 6 0 . 4 1 3 5 0 . 0 0 0 1 0 . 6 7 6 8 0 . 1 7 7 6 0 . 1 9 0 1 0 . 0 0 0 1 0 . 6 9 1 4
35 0 . 5 4 7 2 0 . 8 7 3 7 0 . 0 4 2 0 0 . 0 0 0 1 0 . 3 8 5 2 0 . 9 3 6 6 0 . 9 6 8 3 0 . 0 0 0 1 0 . 3 7 4 6
36 0 . 5 7 3 7 0 . 8 4 2 5 0 . 0 4 5 7 0 . 0 0 0 1 0 . 4 0 6 9 0 . 9 0 5 1 0 . 9 3 6 6 0 . 0 0 0 1 0 . 3 9 5 9
236
Table 40 - (continued)
General Linear Models Procedure
Least Squares Means
L e a s t  S q u a r e s  M e a n s  f o r  e f f e c t  SEASON*TRT*GS 
P r  > | T i  HO: LSME AN( i ) =L SME AN( j )
D e p e n d e n t  V a r i a b l e :  HEIGHT
i / j 1 19 20 21 22 23 24 25 26 27
1 0 . 0 0 0 5 0 . 0 0 1 0 0 . 0 0 0 1 0 . 0 0 6 3 0 . 0 0 0 5 0 . 0 0 1 0 0 . 3 8 9 4 0 . 0 1 0 2 0 . 0 0 0 6
2 0 . 7 8 1 0 1 . 0 0 0 0 0 . 0 0 0 1 0 . 4 7 6 4 0 . 7 8 1 0 1 . 0 0 0 0 0 . 0 0 9 1 0 . 3 6 4 3 0 . 8 4 2 5
3 0 . 9 3 6 6 0 . 7 2 0 8 0 . 0 0 0 1 0 . 2 8 8 3 0 . 9 3 6 6 0 . 7 2 0 8 0 . 0 0 3 8 0 . 2 1 0 1 0 . 8 7 3 7
4 0 . 2 4 2 3 0 . 3 6 8 5 0 . 0 0 0 1 0 . 8 4 8 9 0 . 2 4 2 3 0 . 3 6 8 5 0 . 0 6 9 0 0 . 9 9 3 5 0 . 2 7 4 6
5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 6 8 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 6 8 0 . 0 0 0 1 0 . 0 0 0 1
6 0 . 4 0 2 6 0 . 5 7 3 7 0 . 0 0 0 1 0 . 8 7 9 9 0 . 4 0 2 6 0 . 5 7 3 7 0 . 0 3 3 6 0 . 7 2 6 7 0 . 4 4 7 9
7 0 . 9 3 6 6 0 . 7 2 0 3 0 . 0 0 0 1 0 . 2 8 8 3 0 . 9 3 6 6 0 . 7 2 0 8 0 . 0 0 3 8 0 . 2 1 0 1 0 . 8 7 3 7
8 0 . 0 8 3 5 0 . 1 4 1 0 0 . 0 0 0 1 0 . 4 3 4 0 0 . 0 8 3 5 0 . 1 4 1 0 0 . 2 0 7 3 0 . 5 5 7 7 0 . 0 9 7 4
9 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 8 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 2 4 0 0 . 0 0 0 2 0 . 0 0 0 1
10 0 . 4 9 6 1 0 . 6 8 5 7 0 . 0 0 0 1 0 . 7 5 6 6 0 . 4 9 6 1 0 . 6 8 5 7 0 . 0 2 3 6 0 . 6 1 1 7 0 . 5 4 7 2
11 0 . 9 3 6 6 0 . 7 2 0 8 0 . 0 0 0 1 0 . 2 8 8 3 0 . 9 3 6 6 0 . 7 2 0 8 0 . 0 0 3 8 0 . 2 1 0 1 0 . 8 7 3 7
12 0 . 0 3 5 4 0 . 0 6 3 7 0 . 0 0 0 1 0 . 2 3 6 1 0 . 0 3 5 4 0 . 0 6 3 7 0 . 3 8 9 6 0 . 3 2 0 9 0 . 0 4 2 0
13 0 . 0 0 0 1 0 . 0 0 0 1 0 . 8 4 2 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
14 0 . 3 4 4 1 0 . 5 0 1 0 0 . 0 0 0 1 0 . 9 6 8 3 0 . 3 4 4 1 0 . 5 0 1 0 0 . 0 4 2 8 0 . 8 1 1 6 0 . 3 8 5 2
15 1 . 0 0 0 0 0 . 7 8 1 0 0 . 0 0 0 1 0 . 3 2 4 8 1 . 0 0 0 0 0 . 7 8 1 0 0 . 0 0 4 6 0 . 2 3 9 2 0 . 9 3 6 6
16 0 . 9 6 8 3 0 . 8 1 1 6 0 . 0 0 0 1 0 . 3 4 4 1 0 . 9 6 8 3 0 . 8 1 1 6 0 . 0 0 5 1 0 . 2 5 4 8 0 . 9 6 8 3
17 0 . 0 0 0 1 0 . 0 0 0 1 0 . 8 8 9 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
18 0 . 3 3 4 3 0 . 4 8 8 5 0 . 0 0 0 1 0 . 9 8 4 3 0 . 3 3 4 3 0 . 4 8 8 5 0 . 0 4 4 6 0 . 8 2 7 1 0 . 3 7 4 6
19 . 0 . 7 8 1 0 0 . 0 0 0 1 0 . 3 2 4 8 1 . 0 0 0 0 0 . 7 8 1 0 0 . 0 0 4 6 0 . 2 3 9 2 0 . 9 3 6 6
20 0 . 7 8 1 0 0 . 0 0 0 1 0 . 4 7 6 4 0 . 7 8 1 0 1 . 0 0 0 0 0 . 0 0 9 1 0 . 3 6 4 3 0 . 8 4 2 5
21 0 . 0 0 0 1 0 . 0 0 0 1 . 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
22 0 . 3 2 4 8 0 . 4 7 6 4 0 . 0 0 0 1 0 . 3 2 4 8 0 . 4 7 6 4 0 . 0 4 6 5 0 . 8 4 2 5 0 . 3 6 4 3
23 1 . 0 0 0 0 0 . 7 8 1 0 0 . 0 0 0 1 0 . 3 2 4 8 0 . 7 8 1 0 0 . 0 0 4 6 0 . 2 3 9 2 0 . 9 3 6 6
24 0 . 7 8 1 0 1 . 0 0 0 0 0 . 0 0 0 1 0 . 4 7 6 4 0 . 7 8 1 0 0 . 0 0 9 1 0 . 3 6 4 3 0 . 8 4 2 5
25 0 . 0 0 4 6 0 . 0 0 9 1 0 . 0 0 0 1 0 . 0 4 6 5 0 . 0 0 4 6 0 . 0 0 9 1 . 0 . 0 7 0 1 0 . 0 0 5 6
26 0 . 2 3 9 2 0 . 3 6 4 3 0 . 0 0 0 1 0 . 8 4 2 5 0 . 2 3 9 2 0 . 3 6 4 3 0 . 0 7 0 1 0 . 2 7 1 2
27 0 . 9 3 6 6 0 . 8 4 2 5 0 . 0 0 0 1 0 . 3 6 4 3 0 . 9 3 6 6 0 . 8 4 2 5 0 . 0 0 5 6 0 . 2 7 1 2 .
28 0 . 9 3 6 6 0 . 8 4 2 5 0 . 0 0 0 1 0 . 3 6 4 3 0 . 9 3 6 6 0 . 8 4 2 5 0 . 0 0 5 6 0 . 2 7 1 2 1 . 0 0 0 0
29 0 . 0 0 5 6 0 . 0 1 1 1 0 . 0 0 0 1 0 . 0 5 5 0 0 . 0 0 5 6 0 . 0 1 1 1 0 . 9 3 6 4 0 . 0 8 2 2 0 . 0 0 6 8
30 0 . 1 8 3 7 0 . 2 8 8 1 0 . 0 0 0 1 0 . 7 2 0 6 0 . 1 8 3 7 0 . 2 8 8 1 0 . 0 9 6 0 0 . 8 7 3 4 0 . 2 1 0 0
3 1 0 . 9 3 6 6 0 . 8 4 2 5 0 . 0 0 0 1 0 . 3 6 4 3 0 . 9 3 6 6 0 . 8 4 2 5 0 . 0 0 5 6 0 . 2 7 1 2 1 . 0 0 0 0
32 0 . 9 0 5 1 0 . 6 9 1 4 0 . 0 0 0 1 0 . 2 7 1 2 0 . 9 0 5 1 0 . 6 9 1 4 0 . 0 0 3 4 0 . 1 9 6 6 0 . 8 4 2 5
33 0 . 0 0 0 1 0 . 0 0 0 1 0 . 6 4 8 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
34 0 . 1 7 7 6 0 . 2 7 9 6 0 . 0 0 0 1 0 . 7 0 6 0 0 . 1 7 7 6 0 . 2 7 9 6 0 . 0 9 9 7 0 . 8 5 8 0 0 . 2 0 3 2
35 0 . 9 3 6 6 0 . 8 4 2 5 0 . 0 0 0 1 0 . 3 6 4 3 0 . 9 3 6 6 0 . 8 4 2 5 0 . 0 0 5 6 0 . 2 7 1 2 1 .  0 0 0 0
36 0 . 9 0 5 1 0 . 8 7 3 7 0 . 0 0 0 1 0 . 3 8 5 2 0 . 9 0 5 1 0 . 8 7 3 7 0 . 0 0 6 2 0 . 2 8 8 3 0 . 9 6 8 3
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Table 40 - (continued)
General Linear Models Procedure
Least Squares Means
L e a s t  S q u a r e s  M e a n s  f o r  e f f e c t  SEASON*TRT*GS 
P r  > | T |  HO: LS ME AN( i )=LSMEAN( j )
D e p e n d e n t  V a r i a b l e :  HEIGHT
i / j 1 28 29 30 31 32 33 34 35 36
l 0 . 0 0 0 6 0 . 3 4 7 9 0 . 0 1 4 9 0 . 0 0 0 6 0 . 0 0 0 4 0 . 0 0 0 1 0 . 0 1 5 7 0 . 0 0 0 6 0 . 0 0 0 7
2 0 . 8 4 2 5 0 . 0 1 1 1 0 . 2 8 8 1 0 . 8 4 2 5 0 . 6 9 1 4 0 . 0 0 0 1 0 . 2 7 9 6 0 . 8 4 2 5 0 . 8 7 3 7
3 0 . 8 7 3 7 0 . 0 0 4 6 0 . 1 6 0 1 0 . 8 7 3 7 0 . 9 6 8 3 0 . 0 0 0 1 0 . 1 5 4 6 0 . 8 7 3 7 0 . 8 4 2 5
4 0 . 2 7 4 6 0 . 0 8 0 9 0 . 8 6 7 0 0 . 2 7 4 6 0 . 1 9 9 3 0 . 0 0 0 1 0 . 8 5 1 6 0 . 2 7 4 6 0 . 2 9 1 9
5 0 . 0 0 0 1 0 . 0 0 5 6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 2 0 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
6 0 . 4 4 7 9 0 . 0 4 0 0 0 . 6 1 1 4 0 . 4 4 7 9 0 . 3 4 0 3 0 . 0 0 0 1 0 . 5 9 7 8 0 . 4 4 7 9 0 . 4 7 1 6
7 0 . 8 7 3 7 0 . 0 0 4 6 0 . 1 6 0 1 0 . 8 7 3 7 0 . 9 6 8 3 0 . 0 0 0 1 0 . 1 5 4 6 0 . 8 7 3 7 0 . 8 4 2 5
8 0 . 0 9 7 4 0 . 2 3 6 2 0 . 6 6 8 6 0 . 0 9 7 4 0 . 0 6 5 8 0 . 0 0 0 1 0 . 6 8 2 9 0 . 0 9 7 4 0 . 1 0 5 1
9 0 . 0 0 0 1 0 . 0 2 0 0 0 . 0 0 0 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 5 7 0 . 0 0 0 3 0 . 0 0 0 1 0 . 0 0 0 1
10 0 . 5 4 7 2 0 . 0 2 8 2 0 . 5 0 5 7 0 . 5 4 7 2 0 . 4 2 4 8 0 . 0 0 0 1 0 . 4 9 3 4 0 . 5 4 7 2 0 . 5 7 3 7
11 0 . 8 7 3 7 0 . 0 0 4 6 0 . 1 6 0 1 0 . 8 7 3 7 0 . 9 6 8 3 0 . 0 0 0 1 0 . 1 5 4 6 0 . 8 7 3 7 0 . 8 4 2 5
12 0 . 0 4 2 0 0 . 4 3 4 2 0 . 4 0 2 6 0 . 0 4 2 0 0 . 0 2 7 2 0 . 0 0 0 1 0 . 4 1 3 5 0 . 0 4 2 0 0 . 0 4 5 7
13 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 7 9 6 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
14 0 . 3 8 5 2 0 . 0 5 0 6 0 . 6 9 1 2 0 . 3 8 5 2 0 . 2 8 8 3 0 . 0 0 0 1 0 . 6 7 6 8 0 . 3 8 5 2 0 . 4 0 6 9
15 0 . 9 3 6 6 0 . 0 0 5 6 0 . 1 8 3 7 0 . 9 3 6 6 0 . 9 0 5 1 0 . 0 0 0 1 0 . 1 7 7 6 0 . 9 3 6 6 0 . 9 0 5 1
16 0 . 9 6 8 3 0 . 0 0 6 2 0 . 1 9 6 5 0 . 9 6 8 3 0 . 8 7 3 7 0 . 0 0 0 1 0 . 1 9 0 1 0 . 9 6 8 3 0 . 9 3 6 6
17 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 7 5 0 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
18 0 . 3 7 4 6 0 . 0 5 2 8 0 . 7 0 6 0 0 . 3 7 4 6 0 . 2 7 9 6 0 . 0 0 0 1 0 . 6 9 1 4 0 . 3 7 4 6 0 . 3 9 5 9
19 0 . 9 3 6 6 0 . 0 0 5 6 0 . 1 8 3 7 0 . 9 3 6 6 0 . 9 0 5 1 0 . 0 0 0 1 0 . 1 7 7 6 0 . 9 3 6 6 0 . 9 0 5 1
20 0 . 8 4 2 5 0 . 0 1 1 1 0 . 2 8 8 1 0 . 8 4 2 5 0 . 6 9 1 4 0 . 0 0 0 1 0 . 2 7 9 6 0 . 8 4 2 5 0 . 8 7 3 7
21 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 6 4 8 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
22 0 . 3 6 4 3 0 . 0 5 5 0 0 . 7 2 0 6 0 . 3 6 4 3 0 . 2 7 1 2 0 . 0 0 0 1 0 . 7 0 6 0 0 . 3 6 4 3 0 . 3 8 5 2
23 0 . 9 3 6 6 0 . 0 0 5 6 0 . 1 8 3 7 0 . 9 3 6 6 0 . 9 0 5 1 0 . 0 0 0 1 0 . 1 7 7 6 0 . 9 3 6 6 0 . 9 0 5 1
24 0 . 8 4 2 5 0 . 0 1 1 1 0 . 2 8 8 1 0 . 8 4 2 5 0 . 6 9 1 4 0 . 0 0 0 1 0 . 2 7 9 6 0 . 8 4 2 5 0 . 8 7 3 7
25 0 . 0 0 5 6 0 . 9 3 6 4 0 . 0 9 6 0 0 . 0 0 5 6 0 . 0 0 3 4 0 . 0 0 0 1 0 . 0 9 9 7 0 . 0 0 5 6 0 . 0 0 6 2
26 0 . 2 7 1 2 0 . 0 8 2 2 0 . 8 7 3 4 0 . 2 7 1 2 0 . 1 9 6 6 0 . 0 0 0 1 0 .  85 80 0 . 2 7 1 2 0 . 2 8 8 3
27 1 . 0 0 0 0 0 . 0 0 6 8 0 . 2 1 0 0 1 . 0 0 0 0 0 . 8 4 2 5 0 . 0 0 0 1 0 . 2 0 3 2 1 . 0 0 0 0 0 . 9 6 8 3
28 0 . 0 0 6 8 0 . 2 1 0 0 1 . 0 0 0 0 0 . 8 4 2 5 0 . 0 0 0 1 0 . 2 0 3 2 1 . 0 0 0 0 0 . 9 6 8 3
29 0 . 0 0 6 8 . 0 . 1 1 1 7 0 . 0 0 6 8 0 . 0 0 4 2 0 . 0 0 0 1 0 . 1 1 5 9 0 . 0 0 6 8 0 . 0 0 7 5
30 0 . 2 1 0 0 0 . 1 1 1 7 0 . 2 1 0 0 0 . 1 4 9 2 0 . 0 0 0 1 0 . 9 8 4 3 0 . 2 1 0 0 0 . 2 2 4 2
31 1 . 0 0 0 0 0 . 0 0 6 8 0 . 2 1 0 0 . 0 . 8 4 2 5 0 . 0 0 0 1 0 . 2 0 3 2 1 . 0 0 0 0 0 . 9 6 8 3
32 0 . 8 4 2 5 0 . 0 0 4 2 0 . 1 4 9 2 0 . 8 4 2 5 0 . 0 0 0 1 0 . 1 4 4 0 0 . 8 4 2 5 0 . 8 1 1 6
33 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 . 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1
34 0 . 2 0 3 2 0 . 1 1 5 9 0 . 9 8 4 3 0 . 2 0 3 2 0 . 1 4 4 0 0 . 0 0 0 1 . 0 . 2 0 3 2 0 . 2 1 7 0
35 1 . 0 0 0 0 0 . 0 0 6 8 0 . 2 1 0 0 1 . 0 0 0 0 0 . 8 4 2 5 0 . 0 0 0 1 0 . 2 0 3 2 . 0 . 9 6 8 3
36 0 . 9 6 8 3 0 . 0 0 7 5 0 . 2 2 4 2 0 . 9 6 8 3 0 . 8 1 1 6 0 . 0 0 0 1 0 . 2 1 7 0 0 . 9 6 8 3 .
NOTE: T o  e n s u r e  o v e r a l l  p r o t e c t i o n  l e v e l ,  o n l y  p r o b a b i l i t i e s  a s s o c i a t e d  w i t h  
p r e - p l a n n e d  c o m p a r i s o n s  s h o u l d  b e  u s e d .
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T a b l e  4 1  -  S um m ary  o f  S t a t i s t i c a l  A n a l y s i s  m a d e  t o  S t u d y  t h e  e f f e c t  o f  D i f f e r e n t
S o i l  M o i s t u r e  T r e a t m e n t s  o n  D r y  M a t t e r  Y i e l d  ( k g / h a )  f o r  T h r e e  
S e a s o n s .
DATA YIE LD; I NPU T SEASON REP TRT $ YIELD;
CARDS;
1 R1 2 8 3 5 . 4 3
2 R1 1 0 8 8 . 5
1 R2 5 2 8 4  . 0 3
2 R2 3 0 8 8 . 5 3
1 R3 4 5 8 0 . 3 2
2 R3 3 1 8 3 . 1 7
2 1 R1 1 6 5 3 1 . 1
2 2 R1 1 3 0 3 9 . 2 8
2 1 R2 1 3 8 9 4 . 3 7
2 2 R2 1 4 0 9 8 . 9 7
2 1 R3 1 6 5 5 7 . 8 5
2 2 R3 1 5 0 5 9 . 8 9
3 1 R1 2 1 7 6 . 9 9
3 2 R1 1 6 3 7 . 8 9
3 1 R2 1 7 6 5 . 4 6
3 2 R2 2 0 0 0 . 0 3
3 1 R3 7 1 0 9 . 1 5
3 2 R3 1 1 2 0 3 . 8 6
PROC GLM;CLASSES SEASON TRT;
MODEL YIELD=SEASON TRT SEASON*TRT; 
TEST H=TRT E=SEASON*TRT;
LSMEANS SEASON*TRT/S P ;
RUN;
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
C l a s s  L e v e l  I n f o r m a t i o n
C l a s s  L e v e l s  V a l u e s
SEASON 3 1 2  3
TRT 3 R1 R2 R3
N u m b e r  o f  o b s e r v a t i o n s  I n  d a t a  s e t  = 18  
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
D e p e n d e n t  V a r i a b l e :  YIELD
S o u r c e
M o d e l
E r r o r





R - S g u a r e
0 . 9 6 4 9 0 1
Sum o f  
S q u a r e s
5 6 9 2 6 8 3 2 2 . 5
2 0 7 0 7 4 3 3 . 5
5 8 9 9 7 5 7 5 6 . 0
C . V .
2 0 . 2 0 4 4 5
Mean
S q u a r e
7 1 1 5 8 5 4 0 . 3
2 3 0 0 8 2 5 . 9
R o o t  MSE 
1 5 1 6 . 8 4 7
F V a l u e  
3 0 . 9 3
P r  > F 
0 . 0 0 0 1
YIELD Mean  
7 5 0 7 . 4 9 0 0 0
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
D e p e n d e n t  V a r i a b l e :  YIELD




2 4 8 9 8 4 3 8 1 2 . 4  2 4 4 9 2 1 9 0 6 . 2  1 0 6 . 4 5
2 4 0 6 6 4 9 3 2 . 0  2 0 3 3 2 4 6 6 . 0  8 . 8 4
4 3 8 7 5 9 5 7 8 . 1  9 6 8 9 8 9 4 . 5  4 . 2 1
0 . 0 0 0 1
0 . 0 0 7 5
0 . 0 3 4 1
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T a b l e  4 1  - ( c o n t i n u e d )
S o u r c e DF TYPe I I I  SS M ea n  S q u a r e F V a l u e P r  > F
SEASON 2 4 8 9 8 4 3 8 1 2 . 4 2 4 4 9 2 1 9 0 6 . 2 1 0 6 . 4 5 0 . 0 0 0 1
TRT 2 4 0 6 6 4 9 3 2 . 0 2 0 3 3 2 4 6 6 . 0 8 . 8 4 0 . 0 0 7 5
SEASON*TRT 4 3 8 7 5 9 5 7 8 . 1 9 6 8 9 8 9 4 . 5 4 . 2 1 0 . 0 3 4 1
G e n e r a l L i n e a r  M o d e l s P r o c e d u r e
D e p e n d e n t  V a r i a b l e :  YIELD
T e a t s  o f  H y p o t h e s e s  u s i n g  t h e  T y p e  I I I  MS f o r  SEASON*TRT a s  a n  e r r o r  t e r m  
S o u r c e  DF T y p e  I I I  SS  M e an  S q u a r e  F V a l u e  P r  > F
TRT 2 4 0 6 6 4 9 3 2 . 0 3  2 0 3 3 2 4 6 6 . 0 1  2 . 1 0  0 . 2 3 8 1
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
L e a s t  S q u a r e s  M e a n s
SEASON TRT YIELD S t d  E r r  P r  > | T |  LSMEAN
LSMEAN LSMEAN H0:LSMEAN=0 N u m b er
1 R1 1 9 6 1 . 9 6 5 0 1 0 7 2 . 5 7 3 1 0 . 1 0 0 6 1
1 R2 4 1 8 6 . 2 8 0 0 1 0 7 2 . 5 7 3 1 0 . 0 0 3 6 2
1 R3 3 8 8 1 . 7 4 5 0 1 0 7 2 . 5 7 3 1 0 . 0 0 5 6 3
2 R1 1 4 7 8 5 . 1 9 0 0 1 0 7 2 . 5 7 3 1 0 . 0 0 0 1 4
2 R2 1 3 9 9 6 . 6 7 0 0 1 0 7 2  . 5 7 3 1 0 . 0 0 0 1 5
2 R3 1 5 8 0 8 . 8 7 0 0 1 0 7 2 . 5 7 3 1 0 . 0 0 0 1 6
3 R1 1 9 0 7 . 4 4 0 0 1 0 7 2 . 5 7 3 1 0 . 1 0 9 1 7
3 R2 1 8 8 2 . 7 4 5 0 1 0 7 2  . 5 7 3 1 0 . 1 1 3 1 8
3 R3 9 1 5 6 . 5 0 5 0 1 0 7 2 . 5 7 3 1 0 . 0 0 0 1 9
G e n e r a l L i n e a r M o d e l s  :P r o c e d u r e
L e a s t  S q u a r e s  M e a n s
L e a s t  S q u a r e s  M ea ns f o r  e f f e c t  SEASON*TRT
P r  > | T |  HO: LSMEAN( i ) =LSMEAN( j )
i n d e n t  V a r i a b l e :  YIELD
i / J 1 2 3 4 5 6 7 8 9
1 0 . 1 7 6 6 0 . 2 3 7 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 7 2 1 0 . 9 5 9 5 0 . 0 0 1 1
2 0 . 1 7 6 6 . 0 . 8 4 5 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 1 6 7 3 0 . 1 6 3 2 0 . 0 0 9 6
3 0 . 2 3 7 4 0 . 8 4 5 3 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 2 2 5 4 0 . 2 2 0 1 0 . 0 0 7 0
4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 . 0 . 6 1 5 7 0 . 5 1 6 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 4 8
5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 6 1 5 7 . 0 . 2 6 2 7 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 1 1 0
6 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 5 1 6 7 0 . 2 6 2 7 * 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 1 8
7 0 . 9 7 2 1 0 . 1 6 7 3 0 . 2 2 5 4 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 8 7 4 0 . 0 0 1 0
8 0 . 9 5 9 5 0 . 1 6 3 2 0 . 2 2 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 9 8 7 4 . 0 . 0 0 1 0
9 0 . 0 0 1 1 0 . 0 0 9 6 0 . 0 0 7 0 0 . 0 0 4 8 0 . 0 1 1 0 0 . 0 0 1 8 0 . 0 0 1 0 0 . 0 0 1 0 .
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
L e a s t  S q u a r e s  M ea n s
NOTE: T o  e n s u r e  o v e r a l l  p r o t e c t i o n  l e v e l ,  o n l y  p r o b a b i l i t i e s  a s s o c i a t e d  w i t h  
p r e - p l a n n e d  c o m p a r i s o n s  s h o u l d  b e  u s e d .
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T a b l e  4 2  -  Sh o w s  R e g r e s s i o n  A n a l y s i s  o f  D r y  M a t t e r  Y i e l d  ( K g / h a )  o n  T o t a l  A c t u a l
ET (mm) u n d e r  D i f f e r e n t  S o i l  M o i s t u r e  T r e a t m e n t s  f o r  T h r e e  S e a s o n s .
DATA YIELDET; INPUT ETTOTAL YIELD;
CARDS;
1 8 1 . 7 1  2 8 3 5 . 4 3  
1 9 4 . 7 9  1 0 8 8 . 5  
2 0 7 . 2 6  5 2 8 4 . 0 3  
1 7 3 . 8 1  3 0 8 8 . 5 3
2 2 1 . 0 3  4 5 8 0 . 3 2
1 9 7 . 8 4  3 1 8 3 . 1 7  
2 3 7 . 4 1  1 6 5 3 1 . 1
2 5 1 . 7 4  1 3 0 3 9 . 2 8  
2 9 0 . 1 7  1 3 8 9 4 . 3 7
2 7 2 . 8 5  1 4 0 9 8 . 9 7  
3 3 8 . 5 6  1 6 5 5 7 . 8 5
3 5 8 . 7 5  1 5 0 5 9 . 8 9  
1 4 4 . 2 5  2 1 7 6 . 9 9  
1 4 3 . 1 3  1 6 3 7 . 8 9  
1 1 5 . 5 2  1 7 6 5 . 4 6  
1 5 1 . 3 3  2 0 0 0 . 0 3  
3 4 6 . 3 5  7 1 0 9 . 1 5  




M o d e l :  M0DEL1
D e p e n d e n t  V a r i a b l e :  YIELD
S o u r c e
M o d e l  
E r r o r  
C T o t a l
R o o t  MSE 
Dep  Mean  
C .V .
A n a l y s i s  o f  V a r i a n c e
DF
Sum o f  
S q u a r e s
M ea n
S q u a r e
1 3 4 9 4 7 9 2 4 4 . 6 2  3 4 9 4 7 9 2 4 4 . 6 2
16  2 4 0 4 9 6 5 1 1 . 3 4  1 5 0 3 1 0 3 1 . 9 5 9
17  5 8 9 9 7 5 7 5 5 . 9 5
3 8 7 6 . 9 8 7 4 8
7 5 0 7 . 4 9 0 0 0
5 1 . 6 4 1 5 9
R - s q u a r e  
A d j  R - s q
F V a l u e  
2 3 . 2 5 1
P r o b > F
0 . 0 0 0 2
0 . 5 9 2 4
0 . 5 6 6 9
P a r a m e t e r  E s t i m a t e s
V a r i a b l e  DF
P a r a m e t e r
E s t i m a t e
S t a n d a r d
E r r o r
T f o r  HO: 
P a r a m e t e r s 0 P r o b  > | T |
INTERCEP
ETTOTAL
- 5 7 5 3 . 2 5 8 4 0 8
5 7 . 3 1 8 0 2 7
2 8 9 7 . 9 6 8 3 7 1 9
1 1 . 8 8 7 0 7 3 1 8
- 1 . 9 8 5  
4 . 8 2 2
0 . 0 6 4 5  
0 . 0 0 0 2
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T a b l e  4 3  -  S um m ary  o f  S t a t i s t i c a l  A n a l y s i s  m a d e  t o  S t u d y  t h e  e f f e c t
S o i l  M o i s t u r e  T r e a t m e n t s  o n  t h e  # o f  e a r s / h a  f o r  T h r e e
DATA EARS; INPUT SEASON REP TRT $ EAR;
CARDS;
1 1 R1 2 2 6 8 6
1 2 R1 0
1 1 R2 4 9 9 1 0
1 2 R2 1 8 1 4 9
1 1 R3 3 6 2 9 8
1 2 R3 4 0 8 3 5
2 1 R1 9 9 8 2 0
2 2 R1 8 1 6 7 1
2 1 R2 8 1 6 7 1
2 2 R2 8 6 2 0 8
2 1 R3 8 6 2 0 8
2 2 R3 9 0 7 4 5
3 1 R1 0
3 2 R1 0
3 1 R2 0
3 2 R2 0
3 1 R3 6 8 0 5 9
3 2 R3 7 7 1 3 3
PROC GLM;CLASSES SEASON TRT REP;
MODEL EAR=SEASON TRT SEASON*TRT;
TEST H=TRT E=SEASON*TRT;
LSMEANS SEASON*TRT/S P ;
RUN;
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
C l a s s  L e v e l  I n f o r m a t i o n
C l a s s L e v e l s V a l u e s
SEASON 3 1 2  3
TRT 3 R1 R2 R3
REP 2 1 2
N u m b e r  o f  o b s e r v a t i o n s  i n  
G e n e r a l  L i n e a r  M o d e l s
D e p e n d e n t  V a r i a b l e : EAR
S o u r c e
M o d e l
E r r o r





R - S q u a r e
0 . 9 5 8 6 7 5
Sum o f  
S q u a r e s
2 3 1 6 2 4 3 5 1 4 4
9 9 8 4 4 6 2 5 0
2 4 1 6 0 8 8 1 3 9 5
C . V .
2 2 . 5 8 6 4 6
d a t a  s e t  = IB 
P r o c e d u r e
Mean
S q u a r e
2 8 9 5 3 0 4 3 9 3
1 1 0 9 3 8 4 7 2
R o o t  MSE 
1 0 5 3 2 . 7 3  
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e
D e p e n d e n t  V a r i a b l e :  EAR 




T y p e  I  SS
1 5 2 3 6 5 7 2 8 7 7
3 6 5 2 9 5 0 9 4 0
4 2 7 2 9 1 1 3 2 8
7 6 1 8 2 8 6 4 3 8
1 8 2 6 4 7 5 4 7 0
1 0 6 8 2 2 7 8 3 2
F V a l u e  
2 6 . 1 0
M ean  S q u a r e  F V a l u e
6 8 . 6 7
1 6 . 4 6
9 . 6 3
o f  D i f f e r e n t  
S e a s o n s .
P r  > F 
0 . 0 0 0 1
EAR Mean  
4 6 6 3 2 . 9 4 4 4
P r  > F
0 . 0 0 0 1
0 . 0 0 1 0
0 . 0 0 2 6
T a b l e  43  -  ( c o n t i n u e d )  
S o u r c e DP T y p e  I I I  SS M ea n  S q u a r e P V a l u e P r  > F
SEASON 2 1 5 2 3 6 5 7 2 8 7 7 7 6 1 8 2 8 6 4 3 8 6 8 . 6 7 0 . 0 0 0 1
TRT 2 3 6 5 2 9 5 0 9 4 0 1 8 2 6 4 7 5 4 7 0 1 6 . 4 6 0 . 0 0 1 0
SEASON*TRT 4 4 2 7 2 9 1 1 3 2 8 1 0 6 8 2 2 7 8 3 2 9 . 6 3 0 . 0 0 2 6
G e n e r a l  L i n e a r M o d e l s  P r o c e d u r e
D e p e n d e n t  V a r i a b l e : EAR
T e s t s o f  H y p o t h e s e s  u s i n g  t h e  T y p e I I I  MS f o r  SEASON*TRT a s  a n e r r o r  t e r m
S o u r c e DP T y p e I I I  SS Me an S q u a r e  P  V a l u e P r  > F
TRT 2 3 6 5 2 9 5 0 9 4 0  1 8 2 6 4 7 5 4 7 0 1 . 7 1 0 . 2 9 0 6
G e n e r a l  L i n e a r M o d e l s  P r o c e d u r e
L e a s t S q u a r e s  M e a n s
SEASON TRT EAR S t d  E r r P r  > ITI LSMEAN
LSMEAN LSMEAN HO:LSMEAN=0 N u m b e r
1 R1 1 1 3 4 3 . 0 0 0 0 7 4 4 7 . 7 6 7 . 2 0 . 1 6 2 1 1
1 R2 3 4 0 2 9 . 5 0 0 0 7 4 4 7 . 7 6 7 2 0 . 0 0 1 3 2
1 R3 3 8 5 6 6  . 5 0 0 0 7 4 4 7 . 7 6 7 2 0 . 0 0 0 6 3
2 R1 9 0 7 4 5  . 5 0 0 0 7 4 4 7 . 7 6 7 2 0 . 0 0 0 1 4
2 R2 8 3 9 3 9 . 5 0 0 0 7 4 4 7 . 7 6 7 2 0 . 0 0 0 1 5
2 R3 8 8 4 7 6 . 5 0 0 0 7 4 4 7 . 7 6 7 2 0 . 0 0 0 1 6
3 R1 - 0 . 0 0 0 0 7 4 4 7 . 7 6 7 2 1 . 0 0 0 0 7
3 R2 - 0 . 0 0 0 0 7 4 4 7 . 7 6 7 2 1 . 0 0 0 0 8
3 R3 7 2 5 9 6 . 0 0 0 0 7 4 4 7 . 7 6 7 2 0 . 0 0 0 1 9
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
L e a s t  S q u a r e s  M e a n s
L e a s t  S q u a r e s  M e a n s  f o r  e f f e c t  SEASON*TRT 
P r  > | T |  HO: LSMEAN( 1 ) = LSMEAN( j )
D e p e n d e n t  V a r i a b l e :  EAR
i / J 1 2 3 4 5 6 7 8 9
1 0 . 0 5 9 7 0 . 0 2 9 5 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 0 9 5 0 . 3 0 9 5 0 . 0 0 0 3
2 0 . 0 5 9 7 . 0 . 6 7 6 8 0 . 0 0 0 4 0 . 0 0 1 1 0 . 0 0 0 6 0 . 0 1 0 3 0 . 0 1 0 3 0 . 0 0 5 2
3 0 . 0 2 9 5 0 . 6 7 6 8 0 . 0 0 0 8 0 . 0 0 2 0 0 . 0 0 1 1 0 . 0 0 5 2 0 . 0 0 5 2 0 . 0 1 0 3
4 0 . 0 0 0 1 0 . 0 0 0 4 0 . 0 0 0 8 0 . 5 3 4 3 0 . 8 3 4 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 1 1 9 0
5 0 . 0 0 0 1 0 . 0 0 1 1 0 . 0 0 2 0 0 . 5 3 4 3 0 . 6 7 6 8 0 . 0 0 0 1 0 . 0 0 0 1 0 . 3 0 9 5
6 0 . 0 0 0 1 0 . 0 0 0 6 0 . 0 0 1 1 0 . 8 3 4 2 0 . 6 7 6 8 . 0 . 0 0 0 1 0 . 0 0 0 1 0 . 1 6 5 9
7 0 . 3 0 9 5 0 . 0 1 0 3 0 . 0 0 5 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 1 . 0 0 0 0 0 . 0 0 0 1
8 0 . 3 0 9 5 0 . 0 1 0 3 0 . 0 0 5 2 0 . 0 0 0 1 0 . 0 0 0 1 0 . 0 0 0 1 1 . 0 0 0 0 0 . 0 0 0 1
9 0 . 0 0 0 3 0 . 0 0 5 2 0 . 0 1 0 3 0 . 1 1 9 0 0 . 3 0 9 5 0 . 1 6 5 9 0 . 0 0 0 1 0 . 0 0 0 1
G e n e r a l  L i n e a r  M o d e l s  P r o c e d u r e  
L e a s t  S q u a r e b M e a n s
NOTE: T o  e n s u r e  o v e r a l l  p r o t e c t i o n  l e v e l ,  o n l y  p r o b a b i l i t i e s  a s s o c i a t e d  w i t h  
p r e - p l a n n e d  c o m p a r i s o n s  s h o u l d  b e  u s e d .
Appendix C
Water Balance Model to calculate Actual Evapotranspiration
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5 WRITE(*,*)’ENTER INPUT PREV FILE NAME WITHIN A POSTROPHE’ 
READ(*,*)FILEIN
WRITE(*,*)’ENTER INPUT NEW FILE NAME WITHIN A POSTROPHE’ 
READ(*,*)FILIN
WRITE(*,*)’ENTER RAIN, DEPTH OF SOIL (inch)’
READ(*,*)RAIN,DEPSOIL 





























WRITE(*,*)’ DO YOU WANT ANOTHER DEPLET. & IRR. VALUES, 1 FOR T  
READ(*,*)Y 
IF(Y.EQ.l.)GO TO 6 
1 CONTINUE
WRITE(*,*)’DO YOU WANT TO GIVE ANOTHER STD. COUNTS, 1 FOR YES’ 
READ(*,*)YES 
IF(YES.EQ.l)GO TO 4 
• WRITE(*,*)’DO YOU WANT TO WORK ON ANOTHER INPUT DATA,1 YES’ 
READ(*,*)YES 
IF(YES.EQ.l)GO TO 5 
END
Appendix D
Potential Evapotranspiration Models 
(Modified Penman, Hargreaves, and Thomthwaite)
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Potential ET Equations Model used to calculate Potential ET using Modified Penman, 



























WRITE(*,*)’WRITE INPUT DATA FILE NAME WITHIN A POSTROPHE’ 
READ(*,*)FILEIN
WRITE(*,*)’WRITE OUTPUT FILE NAME FOR POT. ET BY PENMAN’ 
READ(*,*)PENOUT





A= I YEAR/4 *4 
IF(A.EQ.IYEAR) THEN 
MD(2)=29
WRITE(*,*)’THE YEAR’,IYEAR,’ IS LEAP YEAR’
ELSE
WRITE(*,*)’THE YEAR’,IYEAR,’ IS NOT LEAP YEAR’
ENDIF
WRITE(*,*)’ENTER NUMBER OF MONTHS, NUMBER OF DAYS, ’ 
READ(*,*)NMONTH,NDAYS
C
C * TX, TN ARE MAX, MIN DAILY TEMPERATURES IN DEGREE F.
C * TXC, TNC ARE MAX, MIN DAILY TEMPERATURES IN DEGREE C.
Faisal Kasim Ahmed’ 
Agricultural Engr. Dept.’ 
Louisiana State University’ 
1991’
247
C * RH IS THE RELATIVE HUMIDITY.
C * RS IS SOLAR RADIATION IN LY/DAY.
C * WND IS WIND TRAVEL IN MILE/DAY.
C * EPAN IS PAN EVAPORATION IN INCH/DAY.
C * RAIN IN INCH/DAY. W l=1.0, W2=.0098, ALPHA=.25 FOR GRASS.
C * TAV IS MEAN DAILY TEMPERATURE IN DEGREE F.
C * TAC IS MEAN DAILY TEMPERATURE IN DEGREE C.
C * EX, EN ARE SATURATION VAPOR PRESSURES, AT MAX AND MIN DAILY
C * TEMPERATURES IN DEGREE C, mb.
C * EA IS MEAN ACTUAL VAPOR PRESSURE, mb.



























































WRITE( 10,*)’DAILY POTENTIAL ET in (mm) BY MODIFIED PENMAN’ 
WRITE(10,*)’ ’
WRITE( 10,100)IYE AR,DAY,( AMONTH( J), J=1,12)
100 F0RMAT(1X,I4//1X,A3,12(3X,A3)/1X,75(’-’))
C
WRITE( 12,*)’DAILY POTENTIAL ET in (mm) BY HARGREAVES’ 
W R IT E R ,*)’ ’


















IF(I.GT.MD(J))GO TO 45 
IF(EPAN2(I,J).EQ.0.0)THEN 
SEPAN=0.0 
GO TO 45 
ELSE 
ENDIF 
40 " CONTINUE 
C











EHGS 1( J)=EHGS 
SEPAN 1(J)=SEPAN 
STAV G 1( J)=STAV G
C



























WRITE(10,*)’MONTHLY PAN EVAPORATION, in (mm)’
WRITEGO,*)’ ’
WRITE( 10,111KSEPAN 1( J), J=  1,12)
WRITEGO,*)’ ’
WRITE( 10,*)’MONTHLY POTENTIAL ET BY MODIFIED PENMAN, in (mm)’ 
WRITEGO,*)’ ’
WRITE( 10,111)(ETPS 1( J), J = 1,12)
WRITEGO,*)’ ’
WRITEGO,*)’MONTHLY ETpen/Pan evaporation RATIO’
WRITEGO,*)’ ’




















WRITE(12,*)’M0NTHLY ET(Harg)/Pan evaporation RATIO’
WRITE(12,*)’ ’
WRITE( 12,116KRATH 1( J), J= 1,12)
WRITE(12,*)’ ’
WRITE(12,*)’M0NTHLY POTENTIAL ET BY THORNTHWAITE, in (mm)’ 
WRITE(12,*)’ ’
WRITE( 12,11 l)(ETm 1( J), J= 1,12)
111 FORMAT(4X, 12F6.1)
WRITE(12,*)’ ’
WRITE( 12,*)’MONTHLY ET(Thornth)/Pan evaporation RATIO’
WRITE(12,*)’ ’
WRITE( 12,116)(RATT1( J), J = 1,12)
116 FORMAT(4X, 12F6.3)
C
STOP ’RUNNING PROGRAM IS TERMINATED’
END
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